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debugging, 3541
implication, 1731
invariant theory, 4063
language, 2
learning theory, 3856
logic, 891, 1785
paradigm, 1471, 1745
problem, 204, 2189

algorithmically solvable, 501
algorithms in computer algebra, 2240
algorithms on

Abelian groups, 1129
graphs, 630
polynomials, 674
words, 2205
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repeater, 2260

allocating shared storage to parallel processes, 589
allocation, 152, 189, 416, 1819, 2197, 2835, 4103,

4133
function, 1131, 1645
model, 1819

allocation of
a binary tree structure, 114
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solution, 1092
subset, 397

apply
actor, 1035
node, 1375

appointment slot, 401
approximability, 1178, 2124, 2935, 3052, 3294,

3422, 3491, 3830, 3842
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multi-valuedn-reader 1-writer register, 1621
register, 1621, 1721, 1858, 2376
semantics, 1589
set constraints, 3827, 4062

atomic snapshot, 3285
memory, 3653

atomic value, 2342
atomicity, 686, 1589, 2285, 2376, 2451, 3349
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retrieval system, 10
solution, 274
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1773, 1774, 1916, 1958, 2323, 2386, 2726,
2920, 3134, 3526

of algorithms, 2386
average case behavior, 194
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valued predicate, 3356
variable, 2, 133, 216, 2224, 4099
vector, 3394

Booth, 701
Booth and Lueker, 1947
bootstrapping, 2530
Boppana, Ravi B., 3589
Borchert, Bernd, 3366, 3571
Bordat, 3982
border

of the circuit, 1454
rank, 1011

Bordihn, H., 3865
Borodin, 97, 283
Borodin and Munro, 97, 205
Borodin conjecture, 171
Borodin et al., 1613, 3685
Borodin-Munro, 171
Boroujerdi, Ali, 3805
Bose, Prosenjit, 3694
bottleneck, 120, 883, 1047, 2245, 3109

biconnected spanning subgraph problem, 2857,
3330

in a network, 14
matching, 4123
objective function, 2857
optimization, 2857
problem, 1047
traveling salesman problem, 3771

bottom, 3032, 3281, 3411
hull edge, 1328
terminal, 2054
to top flow, 953

bottom up, 3410
abstract interpretation, 2679
algorithm, 168
data flow, 2679

bottom up evaluation, 2679
of logic programs, 2679

bottom up
execution, 2679
mergesort, 2747
mode, 452
nondeterministic tree transducer, 348
parse order, 3095

bottom up parsing, 1661, 1838, 3095
strategy, 1661

bottom up
pyramid acceptor, 395
reconstruction, 3817

search structure, 1017
tree transformation language, 200

Bottoni, Paolo, 3630, 3755
Bottreau, Anne, 3814
bound, 112, 342, 349

estimation, 1235
for, 53
function, 1635
variable, 3161

boundary, 31, 128, 592, 627, 677, 1454, 1474, 1738,
1921, 2075, 2221, 2757, 2856, 2893, 2993,
3317, 3359, 3731, 3857

complex, 2725
conditions, 89, 195, 878
edge, 350, 1020
function, 140
line, 2054
model, 1454

boundary of a
chip, 592
convex hull, 328
polygon, 350

boundary
of the Minkowski sum, 3731
problem, 98
tag algorithm, 189
value problem, 1170, 1348

bounded
acceptor, 1553
balance tree, 859
buffer, 1111
communication, 971, 3787
complexity, 3534

bounded context, 34
algorithm, 34
form, 34
method, 26

bounded
cyclicity graph, 4102
degree, 2475, 2806, 3274, 3491, 3745

bounded degree network, 1596, 2599, 3745
of processors, 2199

bounded depth
Boolean circuit, 1467
circuit, 1424, 3589

bounded edge, 2221
bounded edge length, 3864

Steiner tree, 4122
bounded error, 3957

probability, 967, 4099
bounded fan in, 1499

Boolean circuit, 3242
circuit, 1986

bounded fan out, 3562, 3936
m-center problem, 3562
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bounded
FIFO channel, 1150
height, 2866
key space, 226
language, 113, 712, 951, 960, 2063
lookahead, 378
memory, 1181
number, 470, 722, 3378, 3732, 3986, 4064

bounded number of
edges, 774
leaves, 2397
negations, 3766

bounded occurrence constraint satisfaction, 4064
bounded one sided error probabilistic

computation, 4004
multihead finite automaton, 4004

bounded
ordered dictionary, 2000
Petri net, 2253
priority queue, 2000
probability operator, 2722
propagation of privileges, 1249
quantifiers, 430
rank, 2224
response, 2456

bounded reversal multihead
finite automata, 113
pushdown automaton, 113

bounded
reversal multipushdown machine, 1068
subset sum problem, 1253
timestamp, 3285
variable, 2376

bounded width polynomial size
Boolean formula, 2847
branching program, 2847

bounded workspace, 114, 1016
boundedness, 960, 1392, 1507, 1626, 1843

axiom, 1158
for conflict free VRS, 1392
is undecidable, 1843

boundedness problem, 1392, 1507
for VAS, 1392

boundedness testing, 960
bounding

area, 3628
function, 1272
operation, 76

Bouquet, Fabrice, 3510
Bouvry, Pascal, 3319
Bovet et al., 3366
Bovet, Crescenzi, and Silvestri, 3571
Boxer, Laurence, 1977
Boxes, 4056
Boyce-Codd normal form, 388, 634, 798, 1800,

2449, 2751, 3533

Boyer and Moore, 1003, 1250
Boyer-Moore, 2855

pattern matching algorithm, 2660
Bozanis, Panayiotis, 3444
BP, 2722

operator, 2722
B̂P operator, 2722
BP·C=P= RP·C=P, 2722
BPA, 395, 2981
BPP, 967, 2388, 2827, 2954, 3259, 3451,

3885
BQP, 3962
bracket

language, 245, 246, 1264
matching, 2101
sequence, 2319

bracketed
CFL, 1647, 1836
code, 1807

Bradford, 3351
Bradford, Phillip G., 3351
branch and bound, 130, 1272, 2090

algorithm, 216, 1272, 1806, 2556
method, 76
strategy, 76

branch and cut, 2731
branch coverage

criteria, 1598
criterion, 1598

branch
free segment, 1090
instruction, 29, 931
merge rule, 2420
predicate, 314

branching, 121, 392, 937, 2518
and bounding operations, 76
bisimilarity, 3300
bisimulation, 2295
factor, 1608
of nodes, 76
probability, 104
process model, 3212
program, 2918, 3496, 3685
rule, 76

branching time, 1417, 2363
logic, 2363
semantics, 3360
temporal logic, 2458

Brand and Zafiropulo, 1150
Brandenburg, 1277
Brandstädt, 2947
Brandstät and Kratsch, 2947
Brandt, Jonathan, 2374
Brauer, Wilfried, 3568
Braunmühl and Verbeek, 1264
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breadth first, 2333
execution method, 1306
fashion, 2322
machine, 1306

breadth first search, 736, 1354, 1444, 1582, 1939,
2108, 2308, 2322, 2546, 2765, 3121, 3181,
3295, 3411, 3490

algorithm, 1444, 3692
numbering, 1582
problem, 2308
tree, 1799, 2765, 3490, 3737

breadth first traversal, 2322
of trees, 2322
problem, 2322

breadth first tree, 2333
traversal, 2322

break point, 1964
table, 2717

breakdown, 2606
breaking

generalized Diffie-Hellman, 3925
symmetry, 3790

Bredt, T.H., 270
Brehaut, 518

algorithm for outerplanarity, 518
Brent and Kung, 1051, 1917, 2620
Brent, Kuck, and Maruyama, 145
Brent/Spira restructuring, 2781
Breslauer, Dany, 3509
BRGC

embedding, 2783
hypercube, 2783
order, 2783

bridge, 14, 101, 978, 986, 1133, 2413, 3878
bridge connected, 101

component, 101
bridge in a network, 14
bridge of

a graph, 14, 101
an undirected graph, 14, 978

bridgeless, 986
Brinch Hansen, 404

operating system, 44
Brinch Hansen, P., 42
brittle graph, 2052, 3391
broadband network, 2724
broadcast, 643, 681, 760, 1276, 1473, 2390, 2642,

2652, 2710, 2745, 2835, 2875, 3136, 3549,
3591, 3752, 3883, 4047

algorithm, 2192
bus, 2835

broadcast communication, 1574, 2308, 2656, 3399,
3662

model, 2308
broadcast conflict, 2308

broadcast encryption, 3879
scheme, 3879

broadcast
message, 3136
network, 3852, 4035
packet switching network, 1276
primitive, 2710
problem, 3549
scheduling, 3591
time, 2209, 2652, 3345

broadcasted, 2405, 2710, 3136, 4035
broadcasting, 2209, 2220, 2287, 2642, 2696, 2710,

2745, 2830, 2875, 3211, 3345, 3671, 3717,
3733, 3752, 3852, 3971, 4047, 4108

algorithm, 2745, 3733
architecture, 3922

broadcasting in
hypercubes, 3752
unlabeled hypercubes, 3733

broadcasting
problem, 3971
scheme, 2875
with selective reduction, 3671, 3964

Brock, 914
Broder, 1700, 2813, 3540
Broder, Charikar, Frieze, and Mitzenmacher, 4033
Bron-Kerbosch algorithm, 69
brother tree, 521, 3817
Brown, 325

University, 21
Brown, D.J.S., 844
Broy and Lamport, 3372
Brucker et al., 3610
Brun twin prime constant, 3515
brush stroke design, 2690
brute force algorithm, 350, 3554
Bryant, 3510
BS strategy, 3845
Bshouty, Nader H., 3337, 3489, 3581, 3685, 3900
BSP, 3741, 3742

computer, 3326
cost model, 4078

BSP model, 3741, 4078
of computation, 3742

BSP tree, 3646
BSR, 3671, 3963, 3964

PRAM model, 3963
with multiple criteria, 3671

BSRk , 3964
BSR+, 3671, 3964
BST, 2157, 2254
BSTA, 2986
bubble memory, 264, 573

organization, 573
system, 602
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propagation, 573
sort, 570, 580, 1222, 1296
stream, 602

bubblesort, 1465, 2064
algorithm, 2064

Büchi, 1067, 2655
Büchi and Landweber, 188
Büchi

automata, 982, 3043
tree automata, 3043

bucket, 244, 570, 678, 1020, 1300, 2080, 2096, 3447
capacities, 2709
of a file, 1597
scan, 244
size, 244, 678
sort, 1525
sorted array, 2096

bucketing, 1020
budget, 2556, 3748, 3913
budget constrained, 3748

flow improvement, 3748
budgeted maximum coverage problem, 3913
Budnik and Kuck, 524
buffer, 52, 111, 264, 420, 676, 708, 779, 1140, 1385,

1730, 1761, 1804, 2041, 2108, 2192, 2291,
3115, 3461, 4054

management, 1724
pool, 676
register, 146, 264
replacement strategy, 2291
sharing, 42, 676
size, 52, 146, 2041, 2188, 2291, 2450

buffer storage
control, 2168
scheme, 264

buffered
computation, 1122
FIFO storage, 264

buffering, 1385
of information, 264
problem, 57
system, 57
technique, 1385
theory, 57

Buhǎceanu, D.S., 3419
Buhrman et al., 3986
Buhrman, Longpré, and Spaan, 2954
Buhrman, van Helden, and Torenvliet, 3118
Bui, 587
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Bui, T.D., 446, 587
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block, 745
lattices, 3982
road networks, 564

built in, 3517
predicate, 1299

bulk synchronous parallel, 3742
Bull implementation, 3649
Bull, John, 3649
Bultena, Bette, 3844
Bulterman, R.W., 3004
bunch

of sets, 644
theory, 644

Bundy et al., 2255
Bunke, H., 3055
Burkard, Rainer E., 3791
Burkhard, 194
Burnett and Coffman, 141
Burns and Pachl, 2799
Burns, A., 3764
Burns, Alan, 3314
Burstall, 460
Burstall and Darlington, 2255
Burstall program, 134
Burstall-Darlington transformation technique, 626
Burton, 757, 866, 958

proposal, 1099
Burton, Warren, 359
bus

automation, 2697
based multicomputer architecture, 2479
interconnection network, 2848
structured system, 883
system, 2030

Busch, Costas, 3559
bushiness, 3710
Buss and Turán, 1925
Buss, Jonathan F., 3694
busy waiting, 667
Buszkowski and Orlowska, 1567
Butcher, 287
butterfly, 2475, 2599, 2699, 3442, 3529, 3712

graph, 2209, 2903, 3442, 4010
network, 2123, 2209, 2561, 2599, 3137, 3529,

4104
Bykat, 499, 512, 515, 569

algorithm, 569
convex hull algorithm, 569

Bykat, A., 433
Bykat-Eddy algorithm, 569
Byzantine agreement, 994, 1415, 1857, 2033, 2788,

3669
algorithm, 994

Byzantine failure, 3953
Byzantine generals, 994

problem, 3669
Byzantine quorum system, 3953
B_tree, 1663
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like index, 1663
structure, 1663
type index, 1663

b-matching, 854, 1338, 4103
problem, 1338

B-order, 1551
B-PRAM, 2409
B-tree, 233, 427, 687, 921, 925, 1073, 1234, 1460,

1517, 2762, 3231
like structures, 3231
representation, 2762
search, 855

C
C expression, 1383
C language, 1418, 1558
C++, 1655, 2180, 3935
(c,α)-concentrator, 390
c.f.

grammar, 680,see also context free grammar
language,see also context free language
languages, 680

C0L language, 1950
(C1,C2)-effective entropy of a language, 2112
C3,1 problem, 3456
c4, 713
C5, 2284
C5-colouring, 2284
C=P, 2434, 2722, 3962
CI -systems, 1101
CII -systems, 1101
Cmax criterion, 3070
cr , 1959
C∞-words, 2973
CA, see also cellular automaton

circuit design, 2865
circuits, 1152

CAB, 3862
Cabrelli, C., 3603
Cabrelli, Carlos, 2374
Cabrelli, Carlos A., 3729
cache, 1735, 1874, 1953, 3803

activities, 1874
coherence protocol, 1874
size, 1953

cached
client data, 3684
data, 3684
fast uniformly balanced search strategies, 1953
query, 3684

caching, 3235
rules, 3684

cactus, 4057
graphs, 3985

CAD, 1149, 3796, 4083, 4113
systems, 1149
tools, 2729

CAD/CAM, 2489
Cahit, 352

algorithm, 352
Cai, 1467
Cai and Hemachandra, 2453
CAI system, 132
Cai, Hemachandra, and Vyskoč, 3885
Cai, Jin-Yi, 3885
Cai, Leizhen, 3878
Calamoneri, Tiziana, 3479, 3561
calculation, 15

of moments, 173
calculational, 3005

derivation, 2079, 2255
calculational method, 3008

for inverting programs, 2100
calculational

program construction, 2641
proof, 1820, 3005
properties, 3003
techniques, 2255

calculus, 1402, 1849, 1934, 2294, 2304, 2452, 2803,
2867, 3002, 3003, 3916

for the discrete design of systems of programs,
1402

calculus of
binary relations, 1567
communicating systems, 3920
data structures, 454
durations, 2304
extreme fixed points, 3003
functions, 2867
relations, 1567, 2972, 3545

Calera-Rubio, Jorge, 3848
Călinescu-Karloff-Rabani relaxation, 4095
call by

name, 1985
need, 1985, 2707

call control
problems, 3193
scheduling problems, 3193

call overhead, 1817
call/return overhead, 1817
Cambridge

CAP, 708
multi-access system, 957

Camp, T., 3882
Campbell, Duncan K.G., 3740
Can, Fazli, 3435
cancel messages, 2293
cancellation, 7, 3520

property, 794
rules, 1086, 1303
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cancellative, 3520
cand, 2590
candidate

axes, 267
keys, 231, 372, 2751

canonical, 1166, 1526, 2886
4-ordering, 3542
computation, 657
decomposition, 3542

canonical form, 12, 331, 576, 1259
algorithm, 331

canonical Hamiltonian
circuit, 2003
path, 2003

canonical
LR tables, 2318
LR(k) parser, 1105, 1526
model, 19
morphism, 1085
order, 72
parser, 1526
simplifier, 1667

canonical state space
form, 19
model, 19

canonical
string rewriting system, 1166
sum of products, 3528
systems, 357
term rewriting systems, 1639

Cantor, 1988
space, 2828
topology, 3418

capability, 980, 1010, 1654, 2672
based addressing, 708

capacity, 1780, 2606, 3720, 3724, 3748
constraint, 1762, 2835

capacity of
an arc, 375, 2593
the real memory, 498

capacity restrictions, 4016
Capetanakis-Tsybakov-Mikhailov, 1276
Caprara, Alberto, 3808
capturing a quorum, 2791
Cardenas, 919
cardinal, 2198
cardinality, 125, 2576, 3219

constraint, 608
constraints in relational databases, 608
dependency, 608

cardinality of a
largest clique, 69
minimum dominating set, 371, 2028
projection, 839

Carlson, 1810

Carlsson, Svante, 1790
Carrasco, Rafael C., 3848
carrier

of information, 278
set, 945

carry skip adder, 2620
Carter and Wegman, 531
Cartesian, 2967

coordinates, 336, 1777
Cartesian product, 369, 608, 748, 785, 786, 996,

2466, 2538, 2557, 3467, 3560
graph, 3467

Cartesian product of
complete graphs, 3560
cycles, 2482

Cartesian
sum, 1087, 1685
tree, 2967, 3061

cartographic algorithm, 2952
cartography, 2952
Carton, 135
Carvalho and Roucairol, 1346
cascade algorithm, 216
cascaded waking up, 404
case

grammar, 3958
graph, 554
statement, 931

CASOP, 1946
algorithm, 2079

Castillo and Siewiorek, 914
CASTOR group, 448
Castro, Jorge, 3766
Catalan number, 175, 1365
catalog management, 296

part, 296
catamorphism, 2452, 2867
Catania, B., 3601
catastrophic fault, 4045

pattern, 4045
categorical, 2452

expressions, 7
categories of user, 957
categorization, 33

of documents, 33
category, 267, 707, 818, 957, 1030, 1419, 1656,

1856, 3763, 3977, 4050
Fun of functions, 2867

category of
complete metric spaces, 1674, 1856
predicate transformers, 2867

category theory, 399, 780
catenation, 160, 1124

closure, 160
catenativity, 869
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Cauchy

formula, 3731
matrix, 3641

causal, 2458, 2547
memory, 3260
message ordering, 2864
order, 2547

causal ordering, 2204, 2257, 2441, 2864, 4053
abstraction, 2257

causal
precedence, 3085
relation, 632
relationships, 3818
testing, 3360

causality, 269, 2204, 3360, 3934
based partial order semantics, 3108
knowledge, 2046
relation, 2204, 3934

cause
and effect regions of an action, 1535
effect structure, 1512, 1535, 1788, 2578, 3384,

3839
region, 1512, 1535

Cayley, 3998
colour graph, 3644
enumeration formula for labelled trees, 2718
graph, 2903, 3097, 3251, 3414, 3479, 3481,

3493, 3644, 3832, 4010, 4104
interconnection networks, 3479
network graphs, 3251

Cayssials, R., 3501
CBCAST primitive, 2710
CC free relational structures, 1094
CCC, 1883, 3463

architecture, 1883
CCD, 264
CCITT X.509, 3906
CCS, 928, 1934, 2219, 2402, 2563, 3293, 3920

observational bisimulations, 2402
processes, 3784, 3920
specification, 2001

CCTL, 2458
CCW, 1861

indexing technique, 1861
surrogate files, 1861

CDd problem, 2289
CDC SRAR-100, 214
cdr

cell elimination, 312
of lists, 312

CE, 2676
Cell, 753
cell, 27, 753, 1440, 1915, 2473, 2528, 2536, 2607,

2752, 3018, 3250, 3989
complexes, 2725

decomposition, 2725
joining, 2682
of nonuniform size, 1380
probe model, 4109
space, 1257
stretching, 2682

cellular
algorithm, 1293
array automaton, 593
automata theory, 792
automaton, 75, 395, 792, 1553, 1710, 2081,

2430, 2631, 2988,see also CA
development of organisms, 313
logic, 963
space, 75, 1293
telephone network, 3673

census
data, 762
techniques, 2882

center, 1070, 1835, 2784, 3174, 3354, 3562, 3670,
3985,see also centre

of a graph, 1835
point, 3483
problem, 3562, 3985

centering a spanning tree, 1835, 2889, 3354
central

arbiter, 2042
authority, 760
controller, 1712
system concepts, 120

centralized, 805, 1816, 2197
allocator, 1033
continuous deadlock detection, 961
control algorithm, 805
database, 1870
decision, 1033
environment, 2204
function, 2421
protocol, 1545, 2165

centrally symmetric object, 3359
centre, 550, 3250,see also center
centre of a

chordal set, 550
polyomino, 3250

centroid, 164, 916, 1888
method, 916
of a free tree, 164
vertex, 1835

Cerioli, Márcia R., 3758
certificate, 3224
certification, 837
certified list, 2298
certifier, 837

techniques, 837
Cesati, Marco, 3624
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CF grammar, 1134
cf grammar,see also context free grammar
CFG, 154, 1988

formalism, 1988
CFGG, 1722

algorithmic techniques, 1722
CFL, 739, 900, 1106, 1647, 1988,see also context

free language
CH problem, 673
Cha, Guang-Ho, 3867
chain, 166, 677, 799, 813, 1184, 1462, 1791, 2362,

2498, 2501, 2748, 2877, 3488, 3977
chain code, 1474, 3290

picture language, 3290
chain

decomposition, 1184
graph, 813, 3854
length of a word, 1959

chain like
network computers, 2069
task, 2069

chain
metrics, 416
network, 1084

chain of
associations, 1598
deterministic pushdown transducers, 1130
dominoes, 75
DPDT, 1130
memory locations, 177
pointers, 152, 845

chain
problem, 1791
task, 2515

chained processors, 2515
chaining, 244, 1112, 1714

effect, 916
mode, 3838
operations, 152
techniques, 187

chairman assignment problem, 3607
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Chakrabarti, P.P., 1841, 3327
Chakrabarty, Krishnendu, 3639, 3872
Chakraborty, Uday Kumar, 3176
Chalamaiah, Nimmagadda, 3780
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Chan, 57
Chan, Timothy M., 3802
chance, 2150, 3246, 3393

correlations, 179
Chandra, 342, 1152
Chandra and Wong, 3171
Chandra et al., 700
Chandrasekaran and Venkatesan, 2757, 2758

Chandra-Toueg failure detector classes, 4008
Chandy, 1725, 1816
Chandy and Lamport distributed snapshot algorithm,
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Chandy and Misra, 1857, 2132
Chang and Lee, 321
Chang and Wang, 3694
Chang et al., 1866, 2242, 4123
Chang, Cheng Yi, 3838
Chang, Chin-Chen, 3548, 3587
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Chang, Jou-Ming, 3661, 3870
Chang, Maw-Shang, 3713
Chang, Ruay-Shiung, 3591, 3592
Chang, Yaw-Wen, 3702
Chang, Ye-In, 3614
change

of state, 2
over time, 3227, 3607
point, 139

changing recursion into iteration, 99
channel, 1295, 1413, 1591, 1911, 1914, 1975, 2048,

2054, 2055, 2257, 2409, 2469, 2757, 2758,
2861, 3141, 3179, 3514, 3690, 3801, 3849,
4059

channel allocation, 2444, 3801
problem, 2444

channel
capacity, 2048
density, 3320
graph, 3883
of communication, 2409
primitive, 1911

channel routing, 1975, 2469, 2539, 3141
model, 1975
problem, 3141

channel
state, 1911
width, 1803

Chao, H.S., 3490
Chao, K.M., 3668
Chao, Kun-Mao, 3866
character, 615, 738, 1009, 1106, 2503, 2554, 2671,

2855
character pair, 738

representation, 738
character searching methods, 2855
character set, 3899

design facility, 59
character

stream, 1558
string, 1036, 1558
to integer conversion, 1036
transitions, 1776



44 Subject Index / Information Processing Letters 78 (2001) 5–336

characterisation, 2079, 2363,see also
characterization

characterisation of
benign, 1679
correctness, 1306
total correctness, 1306

characterise maximal extension functions, 1489
characteristic, 1418, 1725, 2268, 2449, 2456, 3127,

3152, 3479, 3684, 3859, 4097
characteristic functions, 3356

of linear codes, 3901
characteristic

inequalities, 3014
matrix, 1164, 1215

characteristic of
a decomposition, 634
the Davis-Putnam procedure, 1268

characteristic polynomial, 266, 342, 623, 1006,
1584, 1692

of a matrix, 1584
characteristic

sequences, 3894
vectors, 2815

characterizable, 3571, 3927
characterization, 441, 454, 463, 554, 575, 583, 1023,

1025, 1026, 1088, 1241, 1279, 1468, 1495,
1500, 1647, 1650, 1763, 2029, 2072, 2151,
2269, 2278, 2334, 2495, 2626, 2676, 2721,
2779, 3075, 3255, 3262, 3457, 3570, 3571,
3618, 3640, 3786, 3911, 4071,see also char-
acterisation

by Alpern and Schneider, 2029
characterization by forbidden

configurations, 1927
subgraphs, 2492

characterization for a
family of infinitely many irreducible equally

spaced polynomials, 2130
vertex being in the center of a tree, 1835

characterization for
ET0L languages, 161
n-cube, 583

characterization of a
centroid, 164
class of amalgamated programs, 1543

characterization of
AC0 and NC1, 2847
articulation pairs, 1172
BPP, 2722
circuit depth, 2024
classes of recursive functions, 3075
computable functions, 159
context sensitive languages, 68
correlation immune Boolean functions, 4093

database dependency implication, 1241
deadlock freedom, 1023
deterministic space complexity classes, 2038
directed path graphs, 1822
distance automata, 2549
elastic graphs, 3155
ET0L languages, 232
extended LR(k) grammars, 3611
FD implication, 1650
finitely specifiable implicational dependency

families, 1279
Hamiltonicity problem, 441
idempotent transformation monoids, 1763
interval graphs, 1947
line digraphs, 819
liveness, 1173
locally catenative L systems, 279
maximum weight independent sets in bipartite

graphs, 1757
monoid classes, 1763
morphisms generating the Morse sequence, 655
multivalued dependencies, 1026
NP, 2659
optimum algorithms, 3398
oracles that separate NP from P, 1622
outregular graphs, 3644
partially commutative free monoids, 1211
perfect graphs, 1904
primitive morphisms, 3640
programmed grammars, 3074
proper interval graphs, 942
Qk

n-like graphs, 3967
recursively enumerable languages, 68

characterization of regular
languages, 2880
prefix codes, 463
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programs, 1402
systolic arrays, 953
tries, 1952

design
parameters, 57, 2414
pattern, 3935
principle, 326, 3270
principles of the EM-3, 896
procedures, 1996
process, 326
quality, 3321
rules, 1405
scheme, 601
systems, 711
tables, 146
theory, 2449
tradeoffs, 21
variable, 2054

designated point, 731
designer, 1051, 1996
Desmedt and Seberry, 3681
Dessmark, Anders, 3665
destination, 230

variable, 258
destructive, 2585

assignments, 2585
update operations, 1297

desynchronization, 940
desynchronized 0L systems, 940
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(DET, P)-effective entropy, 2112
detect tampering, 1107
detectable

and undetectable faults, 3605
errors, 1329

detected
error point, 582
errors, 270

detecting
cycles, 823, 2379
deadlocks, 636
elementary cycles, 309
errors, 325
false terminations, 1281

detecting global
deadlock, 2923
termination, 1949

detecting
looping configurations, 112
loops, 1144
program unstructuredness, 1419
spatial regularity, 3888
termination, 930, 985

detecting the
shape of object boundaries, 1895
termination of distributed computations, 1629

detection, 270, 579, 675, 1144, 1447, 1631, 2198,
2759, 3595, 3775

algorithm, 2794
and correction, 1346

detection of a
common intersection, 1896
Hamiltonian path, 485

detection of
cheaters, 3821
combined occurrences, 423
convergence, 545
distributed termination, 1366
faults, 1964
handles, 26
hidden channels, 1914
parallelism, 1090
permanent faults, 1964
repetitions in a string, 3480
termination, 913, 1411
unstructuredness in flowgraphs, 1419

determinacy, 554, 1035, 3478
determinacy of

data flow schema, 1035
two-way pushdown automaton languages, 2978

determinacy
problem, 2978
property, 1035

determinant, 198, 1006, 1584, 1692, 3520, 4088
of a matrix, 623

determining, 30
class subspaces, 267
the bridges of a graph, 14

determinism, 298, 340, 1550
deterministic 0L languages, 47, 112, 2329
deterministic algorithm, 135, 391, 767, 898, 1066,

1113, 1202, 1766, 1898, 2149, 2195, 2232,
2436, 2594, 2715, 2799, 2961, 3351, 3508

for finding the minimum cuts, 14
deterministic

automaton, 848, 999, 2776, 3486
BA protocol, 2033
climbing automaton, 848
complexity, 1695, 1898

deterministic context free, 112, 1744
language, 378, 539, 640, 1744, 2061

deterministic
context sensitive languages, 2038, 2488
device, 144
DPA, 112
evaluation method, 273
exponential class, 1887
expressions, 3478
feedback controlled models of automata, 1155
finite automaton, 1698, 2466, 2675

deterministic finite state
automaton, 898
machine, 1684, 2279

deterministic
flowchart, 135
GSM, 386
gsm, 348, 2078
k-tape Turing machine, 1379

deterministic L
forms, 683
systems, 279, 1950

deterministic
languages, 200
Lindenmayer system, 1950

deterministic linear
bounded automaton, 1507
CFL, 1836
cfl, 1647

deterministic log space, 2007, 2769
reductions, 1132

deterministic
lower bound, 1043
L-systems, 93
machine, 1625, 1887
maximum flow algorithm, 2002
models, 1155

deterministic multitape
automaton, 619
Turing machine, 182
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deterministic
NC2 algorithm, 1726
networks, 3564
ω-automaton, 982
ω-languages, 982

deterministic one-way
cellular automaton, 792
simulation, 792
weak space complexity classes, 3851

deterministic
parser, 2883
pda, 112

deterministic polynomial time, 144, 209, 1132,
1889, 2813

machine, 3705
deterministic precedence, 26

grammar, 26
language, 26

deterministic
predictive topdown syntax analysis, 154
programming languages, 629
programs, 629
protocol, 3084

deterministic pushdown
automata computations, 539
automaton, 112, 378, 539, 666, 696, 716, 725,

1029, 1034
deterministic pushdown store, 378

acceptor, 378
automaton, 378

deterministic
pushdown transducers, 725, 1130
RAM, 182
recognition procedure, 740
reducibility, 1390
restriction, 77
reversal, 2574
sampling, 2633

deterministic scheduling, 560, 1027, 1180, 1359,
3227

theory, 1027, 1336
deterministic

sequence generators, 313
sequential comparison model, 2664

deterministic server, 3564
network, 3564

deterministic
simulation, 209
space, 664, 1132

deterministic synchronized alternating, 2038
machine, 2038

deterministic T0L
languages, 47, 77
systems, 47, 730, 4143

deterministic tr -fst, 1853

deterministic time, 2574
simulation, 3130

deterministic TM, 1066
deterministic top down

lookahead, 1853
tree transducer, 348, 2736

deterministic Turing
acceptor, 257
machine, 675, 1083, 1576, 1607, 2574, 2925

deterministic two-dimensional finite automaton,
318, 395

deterministic two-way
cellular automaton, 792
finite automaton, 675
k-pushdown machines, 1068
one head pushdown automaton, 1022
pushdown automation, 276, 675
real time cellular automaton, 792

deterministically, 1376, 1517, 3508
Detig et al., 656
detour critical edge, 3761
detranslation, 1169
deunion, 2140
deunion(i), 2140
Deutsch et al., 1257
Deutsch-Schorr-Waite algorithm, 1223
Dévai, 569
Dévai and Szendrényi, 569
developing evaluators, 2707
development of

algorithms by transformations, 626
concurrent programs, 604
efficient parallel algorithms, 2299
filamentous organisms, 47, 93, 940
programs, 412

developmental
languages, 47, 144
stages, 279
systems, 77, 126, 160, 279

deviation, 49, 442, 3492
of jobs completion times, 3416

device
service rates, 1075
utilization, 1075

Deville, 2255
Devillers, Olivier, 3582
Devroye, Luc, 3682
Dewdney, 2020

model, 2020
Dewdney, A.K., 2020
DEXPTIME complete, 2937
DFA, 1526, 2466, 2880, 3730
DFS, 810, 1116, 2108, 2291, 2807, 3457,see also

depth first search
algorithm, 3267
forest, 3457
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DFS (cont.)
spanning tree, 810, 2807
traversal of graphs, 2291
traversals, 2291
traversing graphs, 2291
tree, 1116, 1745, 2291, 3457

DFT, 719, 808, 1170
DGR algorithm, 1725
Dhall and Liu, 868
Di Crescenzo, Giovanni, 3890
Di Paola, 700
Di Zenzo, Silvano, 3630
diagnosing processor faults, 3872
diagnosis, 1027, 2197
diagnostic, 31

algorithm, 2197
tests, 1336

diagonal, 214, 350, 524, 1777, 1827, 4036, 4127
elements, 529
flip distance, 4041
function, 4036
of a polygon, 350

diagonalization, 2760
diagram, 966, 1020, 1210, 1738, 1937, 2268, 2653,

2718, 3181, 3734
dialogue, 1191
diameter, 577, 815, 1600, 1676, 1834, 1942, 2126,

2343, 2414, 2415, 2630, 2856, 3026, 3112,
3209, 3251, 3291, 3524, 3646, 3675, 3780,
3799, 3832, 3959, 3985, 3997, 3998

computation, 1829
diameter of a

convex polygon, 204, 354, 439
directed graph, 1834
graph, 815
permutation group, 1083
set of points, 1829
spanning tree, 2477
tree, 2517

diameter of
acyclic directed hypercubes, 2034
CCC, 3463
the graph, 2913

diameter problem, 3000
diametrical vertices, 583
diamond, 2644

free, 4077
Diaz and O’Rourke, 2337
Dickerson and Drysdale, 2235
Dickson polynomials, 3902
dictionary, 206, 521, 721, 1261, 2000, 2164, 2531,

2660, 2844, 3346, 3398, 3817, 4109
indexes, 3346
instructions, 206
lookup, 4109

dictionary matching, 2531
algorithms, 2531
problem, 2531

dictionary
operations, 206
order, 576
patterns, 2531
problem, 1974, 2531, 3474
search, 1521
type data compression, 3346

difference
cover, 4110
equations, 48, 598, 4147
methods, 89, 1170
net, 48
operator, 1837
problem, 39
schemes, 89
set, 4110

differencing, 1228
logarithmic algorithm for transitive closure,

1837
differential

addition, 897
attack, 3751
cryptanalysis, 2327, 3206
equation in dimensionless form, 22

differential equations, 287, 334, 1207, 1802
with delay, 442

differential
files, 897
quotient, 66

differentiation, 334
differentiation of

complex functions, 334
exact data, 172
nonexact (experimental) data, 172

Diffie and Hellman, 1932, 1973
public key distribution scheme, 643

Diffie-Hellman assumption, 3925
Diffie-Hellman key

distribution scheme, 2405
exchange protocol, 3925

Diffie-Hellman type key exchange protocols, 2997
diffusing computation, 579, 2757, 2758
diffusion, 878, 2684, 3751

approximation, 878, 1902
method, 2684

diffusion model, 878
of a general queueing network, 878

diffusion
of customers, 878
phenomena, 140
problems, 195
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digital
circuit layout systems, 2054
computer, 19, 3628, 3782
fields, 19
filtering, 1005
filters, 2460
geometry, 1380
image processing, 498
images, 3511
k-d trees, 1521
logic, 1996
multisignature protocols, 3922
picture processing, 989
plane, 1293

digital search, 717, 1658
tree, 717, 1574, 2654

digital signal processing, 2044, 2073, 2460
digital signature, 1055, 3532, 3587, 3634, 3659,

3840, 3871
scheme, 1932, 3587

digital to analog converters, 3898
digitalized signatures, 610
digitization process, 1380
digitized

geometry, 2696
picture, 864
plane, 1380

digitizing the plane, 1380
digraph, 15, 205, 308, 309, 335, 441, 588, 616,

809, 986, 997, 1133, 1495, 1586, 1588, 1646,
2007, 2251, 2260, 2543, 2575, 2705, 2708,
3023, 3264, 3442, 3584, 3736

reachability, 2964
Dijkstra, 5, 43, 44, 111, 134, 249, 298, 367, 448,

568, 598, 676, 761, 901, 905, 962, 1060,
1266, 1305, 1333, 1369, 1375, 1399, 1609,
1635, 1971, 2113, 2285, 2351, 2758, 2799

Dijkstra algorithm, 249, 367, 731, 901, 1257, 3805
for unconstrained least cost paths, 3805

Dijkstra and Scholten, 300, 2757, 2758, 3316
Dijkstra

array sorting algorithm, 2247
calculus of weakest preconditions, 1333

Dijkstra et al., 962, 1257, 1349, 2757
Dijkstra

guarded command language, 629
language of guarded commands, 604
Law of the excluded miracle, 1498
like algorithm, 3034

Dijkstra labeling
method, 1185
procedure, 1185

Dijkstra
P and V operations, 1176
primitives, 43

programming language, 1567
proof, 962

Dijkstra PV
operations, 307
primitives, 183

Dijkstra
P-operation, 43
semaphore primitives, 43
shortest path algorithm, 367
shortestpaths algorithm, 731
translation, 1375
V-operation, 43

Dijkstra, E.W., 249, 345, 410
Dijkstra, E.W. and C.S. Scholten, 3316
Dijkstra, Feijen, and van Gasteren, 1411, 1770, 2015
Dijkstra, Rutger M., 3316
Diks, Krzysztof, 3379, 3733
dilatation, 336
dilation

1 embedding, 2548, 2738, 2885, 3111, 3296,
3529, 3566

cost, 2354, 2548, 3566
of a spanner, 3530

Dillencourt, 2841, 3531
Dilworth theorem, 656
dimension, 46, 204, 3525

exchange, 3100
ordered routing, 4038
orderings, 3361
types, 2938

dimensionality curse, 4028
dimensionless variable parameter, 22
Dimitrov, V.S., 3728
Ding, Cunsheng, 3706
Ding, Q., 3660
Dinic, 375

algorithm, 375
dining philosophers, 555

problem, 345, 2113, 2351, 3839
dioid, 1582
Diophantian

polynomial, 414
set, 414

Diophantine
constraints, 2731
equations, 341, 984, 2031, 3175
inference, 984
polynomial, 414
set, 414

Dirac, 136
direct

access storage devices, 203
acyclic graphs, 333
control, 106
dependency tracking, 2849
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direct (cont.)
neighbours, 1712
operand, 624
product, 871

direct product of
cyclic, 259
free monoids, 2502

direct
retrieval, 203
routing algorithm, 1186
semantics, 1793
simulability, 2993
simulation, 664

direct sum, 1410, 1470, 1910
of term rewriting systems, 1410, 1470

directed acyclic
graph, 82, 504, 538, 563, 585, 642, 745, 808,

961, 1347, 1350, 1573, 1632, 1640, 1708,
2150, 2243, 2895, 2926, 3013, 3301, 3312,
3340, 3457,see also DAG

word graphs, 1990, 3970
directed

arcs, 375
bipartite graph, 772, 2012
connected graph, 167
connectivity, 3242
convergence, 1991
cycle separator, 2504
edge, 772, 978, 1979, 2260, 2343
Euler trail problem, 2663
forest, 2385

directed graph, 14, 15, 70, 79, 88, 101, 105, 110,
121, 128, 205, 324, 374, 375, 392, 403, 425,
485, 616, 618, 636, 701, 702, 723, 731, 765,
772, 781, 865, 889, 905, 986, 1115, 1132,
1223, 1347, 1350, 1466, 1512, 1573, 1582,
1601, 1651, 1660, 1745, 1799, 1935, 2058,
2150, 2196, 2339, 2343, 2361, 2504, 2571,
2575, 2593, 2602, 2616, 2705, 2708, 2723,
2759, 2806, 2856, 2892, 2894, 3114, 3242,
3386, 3413, 3495, 3576, 3748, 3959, 4007,
4027

reachability problem, 2964
directed graphs of bounded

degree, 1935
in- and outdegree, 1935

directed
hierarchical broadcast network, 4047
hypergraphs, 2716
maximal cut problems, 865
monotone contact networks, 2845
multigraph, 392, 937
network, 425, 1275, 1783, 2525, 3034
out trees, 2518

directed path, 121, 128, 425, 518, 772, 978, 986,
1115, 1133, 1180, 1745, 2135, 2243, 2723,
3584

graph, 1822
of vertices, 564

directed
planar networks, 1153
rooted tree, 101
sets, 1991

directed spanning
forest, 1590
tree, 978

directed tree, 865, 2863, 3158, 3539, 4058
direction independent

grammars, 1244
two-dimensional array grammar, 1244

directional, 3026
hypercube, 3026

directions of extension, 24
director

string translation, 1375
strings, 1375

directory, 1658, 2080, 2491
Dirichlet tessellation, 1020
disabling, 2294
disc packing, 1044
disclosure protected, 3430
discovery, 179
discrepancy, 4033
discrete, 209, 1765, 2146, 2373, 3171, 3609, 3696

density, 1765
distribution, 990
domains, 4056
dynamic system, 1535

discrete event, 1233, 3060
simulation, 3060, 3362, 3934

discrete finite state transductions, 766
discrete Fourier

transform, 283, 445, 1183
transformation, 605, 1183

discrete
k-ary finite state transductions, 766
linear time temporal logics, 3893

discrete logarithm, 3021, 4137
problem, 1811, 2405, 3021, 3308, 3522, 3587

discrete
mathematics, 197, 344, 409, 416, 564, 772, 934,

1057, 1108, 1426, 1603, 1672, 1881, 1900,
3214

methods of optimization, 711
minimization problem, 3171
normed commutative ring, 2457
objects, 442
optimal quantization, 1765
optimization, 3878
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discrete (cont.)
periodic bimodal function, 1666, 1851
point set, 1328, 4079
probability distribution, 3504
process, 878
random variable, 211
resources, 527
set, 3696
simulation, 269
spaces, 4036
systems, 269

discrete time
and space, 632
dynamical systems, 2546
Markov chain, 3042
optimal filter, 49

discrete tomography, 3904
discretization of boundary value problems, 1170
discriminated records, 465
discriminating key, 718
discrimination dictionary, 61
discriminator, 447, 678, 718

of a node, 447
value, 678

disjoint
concave chains, 2290
convex polygons, 1262, 1546, 2146
cycles, 2222

disjoint DNF, 2792
expressions, 2792

disjoint
edges, 3433
graphs, 1927
Hamiltonian cycles, 3481
link algorithm, 2783
nonempty subsets, 2425
path covering, 429

disjoint paths, 2058, 2316, 2630, 3109, 3524, 3799
problem, 3524

disjoint polygons, 1079
disjoint set union, 1079, 1737, 2596, 2716

algorithm, 1737
operations, 2596
problem, 2546, 2716, 2878

disjoint
subsets, 1845, 2546, 4057
terminal sets, 683

disjoint union, 2773
of cliques, 3090

disjointness, 2580
disjunct, 2590
disjunction, 1268, 1843, 1986, 2787, 2835

of literals, 419
disjunctive, 1909, 1962

database rule, 1962

logic program, 1962, 2513, 3498
normal form, 630, 2495, 2753, 2865
selfreducibility, 1894

disjunctively reducible, 3887
disk

access, 63, 2188
arrangement, 1771
bandwidth, 3101
blocks, 919, 3435
cache, 1735
drive, 1556

disk I/O, 2108
overhead, 2996

disk
page arrangement, 1556
performance, 63
scanning policies, 63

disk scheduling, 3101
policy, 3492

disk
seek time, 3101
storage, 1135
subsystem, 1591
surface, 63, 3149
systems, 63, 2089, 3492
with two independent heads, 2089

disparity, 453, 3554
dispatch, 1126, 3647
dispersed, 2784
displacement of layout features, 1405
displaying a graph, 2489
dissimilar strings, 3513
dissimilarity

between cluster centres, 916
coefficients, 317

distance, 209, 301, 367, 422, 459, 1930
automaton, 2549
between trees, 1930
bound, 1893
function, 1777, 1982
geometry, 3155
hereditary graphs, 2643
matrices, 1646, 1720
matrix, 199, 583, 1646, 1720, 3791
measure, 678, 822, 1450, 1779, 1982, 2904
measures of least moves type, 1450, 1930
metric, 1014, 1930, 2288, 2594, 3431
three codes, 3125

distance transitive, 2913
graph, 2913
strongly antipodal graph, 2913

distinct
objects, 346
representatives, 510

distinct/nondistinct records, 1238



90 Subject Index / Information Processing Letters 78 (2001) 5–336

distinguished vertex, 166
distinguishing, 397, 851, 2846
distortion, 188, 1108, 1776
distributed, 1759

access control, 3686
algorithm, 1125, 1165, 1224, 1260, 1346, 1366,

1403, 1411, 1447, 1510, 1545, 1566, 1668,
1712, 1715, 1716, 1756, 1770, 1816, 1825,
1862, 1911, 1936, 1978, 2015, 2055, 2165,
2187, 2197, 2204, 2257, 2315, 2323, 2441,
2636, 2642, 2663, 2799, 2806, 2807, 2840,
3148, 3328, 3354, 3388, 3397, 3419, 3549,
3968, 4035

and parallel sorting algorithms, 2929
applications, 851
architectures, 2850
auction system Enchere, 1125
breadth first search algorithm, 1444
computation, 913, 985, 1111, 1165, 1247, 1281,

1411, 1483, 1629, 1637, 1653, 1756, 1813,
1936, 1949, 2204, 2884, 3085, 3595, 3818

distributed computing, 493, 546, 631, 1420, 1473,
1564, 1600, 1716, 1770, 1819, 1980, 2033,
2055, 2086, 2120, 2138, 2158, 2165, 2187,
2192, 2204, 2257, 2285, 2321, 2343, 2351,
2432, 2451, 2477, 2498, 2571, 2584, 2602,
2710, 2757, 2758, 2767, 2788, 2794, 2799,
2806, 2807, 2838, 2852, 2943, 2944, 3024,
3060, 3065, 3084, 3100, 3119, 3260, 3266,
3270, 3274, 3285, 3291, 3362, 3378, 3383,
3404, 3485, 3493, 3500, 3559, 3563, 3613,
3644, 3686, 3732, 3785, 3800, 3801, 3831,
3900, 3942, 3950, 3968, 3971, 3974, 4086

environment, 493, 1668
system, 546, 631, 1819, 2055, 2069, 2441, 2746,

2806, 3620
systems design, 546

distributed consensus, 2788
protocols, 1415

distributed control, 345, 410, 579, 1697, 1716, 1862
algorithms, 805, 1862
mechanisms, 1420

distributed data structure, 1966, 2580, 3935
distributed database, 493, 553, 649, 805, 837, 1326,

1337, 1709, 1786, 1870, 1897
environment, 837
system, 553, 805, 851, 1084, 1725, 1897, 2835

distributed deadlock detection
algorithm, 1725
problem, 1725

distributed
debugging, 2498
∆ + 1-coloring of graphs, 3942
depth first search algorithm, 1116, 1510, 1825,

1978

disassembly of mosaics, 2636
enumeration, 3477
environment, 1033, 2814, 3684
Euler trail algorithm, 2663
evaluation, 2315
fault tolerant systems, 2848
file, 649
grammar systems, 3865
graph algorithms, 3354

distributed graph reconstruction, 1725
algorithm, 1725

distributed
heterogeneous multimedia databases, 4098
identification, 2298
implementation, 2431, 3597
incremental and dynamic object environment ,

1831
index, 203
information systems, 851

distributed join, 649
algorithm, 1907

distributed
k-mutual exclusion problem, 3336
leader finding, 1564, 1712
loop network, 3780
loops, 3780

distributed memory
message passing multiprocessors, 2684
multiprocessors, 3024

distributed memory parallel
computers, 2390, 2783
machines, 3024

distributed model, 2431
of parallel computation, 1430

distributed mutual exclusion, 1715, 1897, 2477,
2840

algorithm, 2477
problem, 2477, 3785

distributed
network, 753, 1260, 1336, 1949, 2446
observations, 1862
operating system, 631, 1033, 1816, 2168, 3997
operators, 1461
phase synchronization, 3419
pointers, 203
problem solving, 1473
process, 753, 1111, 1295

distributed processing, 553, 579, 1635, 1806, 2479
system, 566, 1806

distributed program, 546, 631, 753, 1165, 1247,
1653, 1756, 1833, 1920, 2014, 3779

reliability, 3620
distributed programming, 753, 930, 985, 1715

language, 753
toolkit, 2710
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distributed
programs control problems, 1609
protocol, 3653
query processing, 839
reduction data elements, 2835
relational databases, 1907

distributed routing, 2571, 3580
scheme, 3580

distributed
scheduling, 2684
search, 1165
shared memories, 3260
shortest paths, 2730
similarity search algorithm, 4098
snapshots, 1413, 1813, 2547, 2864
star network, 1706
storage, 753
subcube identification algorithms, 2197
synchronization, 1933
synchronous systems, 1998

distributed system, 698, 838, 851, 1033, 1116, 1165,
1191, 1239, 1369, 1403, 1413, 1417, 1444,
1510, 1545, 1547, 1609, 1709, 1712, 1713,
1725, 1756, 1786, 1816, 1825, 1911, 1936,
1971, 1978, 2029, 2055, 2084, 2110, 2196,
2204, 2210, 2257, 2281, 2282, 2285, 2298,
2310, 2317, 2323, 2351, 2354, 2421, 2441,
2446, 2477, 2507, 2547, 2636, 2642, 2653,
2701, 2730, 2791, 2802, 2835, 2838, 2840,
2848, 2849, 2864, 2868, 2869, 2875, 2876,
2889, 2917, 2991, 3001, 3096, 3103, 3124,
3132, 3142, 3148, 3166, 3186, 3190, 3279,
3336, 3388, 3393, 3397, 3472, 3477, 3499,
3500, 3529, 3532, 3540, 3595, 3602, 3613,
3620, 3644, 3669, 3691, 3701, 3779, 3780,
3785, 3818, 3861, 3865, 3872, 3882, 3897,
3934, 3952, 3953, 3997, 4008, 4053, 4059,
4090, 4110, 4121, 4138

design, 851
recovery, 1439

distributed systems
design, 4070
theory, 1609
with local memories, 838

distributed termination, 1366, 1447, 1547, 1629,
1653, 1716, 1756, 1813

distributed termination detection, 1629, 1949, 2757,
2758, 2944

algorithm, 1247, 1281, 1447, 1637, 1756, 1770
distributed termination

problem, 930, 1247, 2944
test, 1770

distributed
uniformly, 2096
voting algorithms, 4138

distributing, 1966
nonsequential programs, 883

distribution, 36, 449, 569, 886, 890, 919, 2872,
3134, 3834

free, 2792
functions, 807

distribution of
access times, 224
accesses, 691
acyclic graphs, 636
generators, 1020
join attribute values, 1804
key values, 678
keys, 1037
points, 569
values, 1140
wait relations, 636

distribution
pass, 2096
problem, 401
properties of sequences, 4075
protocol, 2991

distributive, 431
lattice, 78, 2753
methods, 306
partition sort, 1300, 2096
partitioned sort, 1397
partitioning, 306, 570, 581

distributive partitioning algorithm, 431, 570
for sorting, 431

distributive partitioning
sort, 358, 431
sorting, 359, 581

distributive
sorting, 306, 432, 487, 557, 895, 1300, 2096
sorts, 1300, 2096

distributively, 2584
electing a leader, 2187

disturbance, 1749
divergence, 2001

measure, 143
divide and conquer, 328, 910, 929, 1074, 1087,

1136, 1206, 1488, 1501, 1511, 1847, 1983,
2221, 2426, 3167, 3339, 3702, 3866, 3931,
3937

algorithm, 301, 517, 569, 910, 1016, 1020, 1136,
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over finite fields, 1898, 2149

factoring problem, 393
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factorization, 606, 758, 1898, 2149, 3092, 3515,
3538, 3925

factorization of
Hankel matrices, 2334
relations, 2342
words, 2152

factorization problem, 3922
factorize, 2342

strings, 2152
Fadous and Forsyth, 372
Fages and Huet, 1531
Fagin, 528, 621, 1672, 2659

algorithm, 3657
Fagin et al., 603, 1452
Fagin, Nievergelt, Pippenger, and Strong, 717
fail stop

failures, 1858
PRAM, 2530

failure, 652, 754, 858, 914, 1337, 1391, 1566, 1659,
1668, 1816, 1857, 1858, 1897, 1964, 2084,
2137, 2197, 2287, 2421, 2471, 2507, 2560,
2567, 2788, 2852, 3246, 3264, 3270, 3661,
3975, 4008

behaviour of systems, 1662
detection, 4008

failure detector, 3800, 4008
class, 4008

failure equivalence, 2550, 3036
failure equivalent, 2550

transformation, 2550
failure

function, 265, 716, 2664, 3772
in computer systems, 543
of shared objects, 3500

failure probability, 3030, 3686
model, 3030

failure
rate, 2197
tolerant distributed synchronization algorithms,

1816
fair

access, 686
banker algorithm, 2728
computations, 1678
derivations in E0L systems, 1124
executions, 3372, 3714
I/O automaton, 3372
iteration scheme, 2595
lossy, 4059
multiprocess handshakes, 1933
mutual exclusion, 1158
online scheduling, 3607
reconstruction, 3110
roulette, 2059
SCCS, 1678

fair scheduling, 973
algorithm, 3607
policies, 1933

fair solution, 1305
fairly terminating, 1124
fairness, 404, 430, 575, 698, 1018, 1064, 1111,

1124, 1158, 1420, 1678, 2321, 2363, 2443,
2477, 2703, 2728, 3108, 3499, 3607, 3714,
3952

assumption, 2458
constraints, 2655, 3714
decision problems, 575
hierarchies, 1018

fairness in
I/O automata, 3372
parallel schemas, 575

fairness
of derivations, 1124
property, 2477
sets, 3372

faithful
1-edge fault tolerant graphs, 3467
interpretations, 3396
morphisms, 4069

faithfulness, 871
faking, 1416
false match, 3614
false termination, 1281, 1447, 1637, 1756

detection, 1756
family, 144
family of

algebraic languages, 94
arcs on a circle, 942

family of context
free languages, 68, 680
sensitive languages, 68

family of
grammars, 302, 362, 1197
graphs, 645, 1944, 3253, 3391, 3680, 3997, 4057
infinitely many equally spaced polynomials,

2130
interval filaments, 4057
languages, 94, 160, 297, 683, 1155, 1643, 2665

family of languages defined, 302
by simple precedence grammars, 362

family of languages generated by, 68, 302
context free programmed grammars, 1643
type i grammars, 413
weak precedence grammars, 362

family of
languages recognized by deterministic Turing

machines, 1139
ω-languages, 922
recursively enumerable languages, 68
sets, 271, 510, 525, 834, 2711, 3982
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family of (cont.)
slices, 307
subclasses of SAT, 1664
subsets, 510, 2518
subtrees, 3703
term rewriting systems, 1910

fan in two, 2770
analog circuits, 208, 1152, 3394
bounded circuits, 1152

fan out, 2, 877, 883, 3936
bound, 3562

Fan, Hongbing, 4130
Farach et al., 3763
Farach, Martin, 3439
Farber and Keil, 2122
Farey series, 385, 409
Fariñas Del Cerro, 1587
Farinas del Cerro and Penttonen, 2572
Farmer theorem, 4061
Farrell, 854
farthest

neighbor, 1739, 2277
point Voronoi diagram, 2104

FAS
algorithm, 2705
problem, 2705

fast
accessing, 475
adjacency matrix scanning technique, 2125
algorithm, 523, 702, 746, 833, 853, 856, 918,

956, 1003, 1162, 1187, 1267, 1603, 1720,
1803, 1946, 2201, 2311, 2540, 2873, 3122,
3311, 3554, 3982, 4139

fast algorithm for
finding all shortest paths, 702
matrix multiplication, 1603
the constraint satisfaction test problems, 2731

fast algorithms, 182, 281, 283, 312, 328, 391, 715,
793, 916, 963, 1164, 1203, 1603, 2296, 2648,
2697, 2715

for searching a Voronoi diagram, 517
fast

approximation algorithm, 2289, 3795
composition of sparse maps, 853
computation of periodic continued fractions,

1865
convex hull algorithm, 363
correlation attack, 3606, 3923
expected time algorithms, 517
exponentiation, 3719

fast Fourier transform, 97, 1797, 2691
algorithm, 1797
digraphs, 3023

fast
garbage compaction algorithm, 468
gossiping, 2727

fast
Hough transform, 1895
inversion, 2334
Knuth-Bendix completion, 1850
main memory, 906

fast matrix
inversion, 342
multiplication, 18, 694, 705, 1582, 4077

fast
memory, 708, 906, 3754, 3803
method for interpolation, 51
mutual exclusion, 2573

fast parallel
algorithm, 593, 1203, 1350, 1354, 2052, 2810,

3159
quicksort algorithm, 1701
thinning algorithm, 2302

fast pattern matching, 251
algorithms, 1250

fast
randomized Byzantine agreement, 2033
retrieval, 485, 717, 1045
reverse, 1214
RNS division algorithms, 2901

fast search, 703, 3313
algorithm, 3716

fast
set operations, 212
simulations, 182
solvers, 1170
sorting algorithm, 557

fast string searching, 615
algorithm, 1003

fast two-server algorithm, 3038
fast updating, 475

of information, 717
fastback backtracking, 340
fat

objects, 3406
subdivisions, 2536
trees, 3992
triangle, 3638

father to child direction, 986
fault, 338, 543, 1566, 1668, 1964, 2343, 2381, 2746,

2780, 2884, 2931, 3378, 3669
analysis, 1964
contained, 3378
containing selfstabilization, 4034, 4039
containment, 3378, 4034, 4039

fault detection, 1964
and correction, 2407
processes, 1964

fault diagnosis, 1964, 3872
algorithm, 1668

fault diameter, 2381, 2630, 2746, 2780, 3228
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fault diameter of
a graph, 2780
star graphs, 2746

fault free, 1668, 1769, 2507
diameter, 2746
Euler tour, 3264
isomorphic copy, 2754
networks, 1566
node, 2287
processors, 1668
star graph, 2630
structure, 1964
subcube, 1668

fault
intolerant, 543
of a hinge vertex, 3348
patterns, 2868
recovery, 1964
replacement, 2948

fault resilient, 1566
algorithm, 1566
spanning forest constructing algorithm, 1566

fault sources, 237
fault tolerance, 31, 543, 1337, 1483, 1547, 1566,

1600, 1668, 1857, 1897, 2132, 2212, 2220,
2226, 2287, 2310, 2333, 2343, 2351, 2381,
2407, 2414, 2446, 2507, 2530, 2567, 2580,
2602, 2630, 2746, 2754, 2780, 2799, 2807,
2837, 2838, 2848, 2849, 2852, 2868, 2869,
2875, 2884, 2931, 2943, 2948, 3026, 3097,
3209, 3252, 3264, 3270, 3274, 3336, 3367,
3378, 3475, 3500, 3580, 3605, 3653, 3675,
3686, 3701, 3717, 3736, 3747, 3752, 3761,
3780, 3800, 3861, 3872, 3883, 3885, 3897,
3950, 3971, 3974, 3975, 3997, 4034, 4086,
4114

by reconfiguration, 1668
in distributed systems, 994
measures, 2343
properties, 2414, 2746
techniques, 543

fault tolerant, 1027, 1089, 1566, 2217, 2624, 2837,
2884, 3097, 3467, 3885, 3950, 3997, 4114

access, 3885
basis, 4114
broadcasting algorithm, 3717
circuits, 4106
communication, 3580
computer systems, 543
design, 543
distributed computing, 1473
embedding, 3264
graphs, 3467
hexagonal systolic array, 2407
interconnection, 1617

measurements, 1600
message routing, 3691
multicomputer systems, 1336
multistage interconnection network, 3580
network management, 2837
networks, 2126
parallel algorithms, 2530
quantum basis, 4114
routing, 1600, 1769, 2343, 2525, 2602, 3168
simulation, 2212
system, 543
token ring, 3736
topologies, 2507
virtual memory, 543

fault tolerantly, 2212
faulty

calls, 2220
communication channels, 1547
edges, 3367, 3837
interfaces, 3669
links, 3367
node, 2197, 2287, 2630, 3367, 3378, 3837
processors, 797, 1128, 1483, 1668, 2033, 2868,

2875, 3274
shared memory, 3500
supercube, 2381
transition, 1964
vertices, 3367

FB, 2676
FC+ SR, 1809
FC language, 2342
FCFS discipline, 2840
FD, 481, 484, 608, 899, 996, 1094, 1218, 2786, 3973

graphs, 2449
fd hinge, 2368
FD0L

D0L equivalence problem, 456
Parikh equivalence problem, 456

FDM, 1445
FDMA networks, 3801
FEAL, 2327
feasibility, 2757, 3029, 3764

algorithm, 1969
test, 611, 4049

feasible
flow, 375
minimum cover problem, 3826
region, 3375
schedule, 639, 868, 2628, 2757
solution, 76, 1165, 2994, 3472, 4016

feasibly
constructive, 1925
scheduled, 1713

feature, 24, 36, 244
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feature evaluation, 36
criteria, 36
measure, 36

feature
extraction, 36
extractor, 36

feature selection, 36, 143, 267, 2634
problem, 36

feature
space, 143
strings, 3554

feature vector, 36, 143
space, 36

Feder, Tomás, 3801
federated systems, 2923
feed forward neural networks, 2650
feedback, 57, 120, 374, 403, 1579, 2268

arc set, 2705
automaton, 1155
controlled models of automata, 1155

feedback edge set, 403
problem, 403

feedback
loops, 526
node set problem, 82

feedback set, 374
problem, 374

feedback shift register, 1093, 3465
feedback vertex, 374, 3456

problem, 3456
feedback vertex set, 403, 1586, 2947, 3341, 3456,

3712
problem, 403, 1586, 2947

feedback vertices, 374
Feige, Fiat, and Shamir, 2388
Feijen, van Gasteren, and Gries, 2356
Feijen, W.H.J., 3004, 3419
Feijs, L.M.G., 3572
Fejes-Toth, 442
Fekete, Sándor P., 3731
Fellows and Langston, 2433
Fellows, Michael R., 3676
Feng, Bao, 3526
Fenner, Fortnow, and Kurtz, 2870
Fernandez de la Vega and Lueker, 3643
Ferro, E., 3501
fetch and

add, 1808
conditional swap, 1808
cons, 1808

Feuerstein, Esteban, 3732
few sphere packing argument, 2400
FewP, 2954, 4067
Feynman path integral, 1796, 1902
Feynman-Kac theorem, 1796
FFS, 3575

FFT, 808, 1954, 3023, 4074
digraphs, 3023
methods, 2691

Fiadeiro, J.L., 3838, 3894
Fiat and Naor, 3879
Fibonacci, 685, 3258

algorithm, 1046
number, 381, 536, 598, 626, 923, 1046, 1365,

1429, 1818, 1834, 1865, 2034, 2292, 2886,
3376, 4139

fibonacci numbers, 4139
Fibonacci

numerical sequence, 685
sequence, 82, 381, 536, 685, 1818
trees, 3258
word, 685, 699, 3092, 3140

Fidge and Mattern, 2204
Fidge, C.J., 3818
Fiduccia and Zalcstein conjecture, 472
field, 820, 3617

equations, 278
field of

complex numbers, 97
complex rational functions, 436
integers modulo a prime, 758
interest, 33
real numbers, 18

FIFO, 260, 264, 3024
access discipline, 264
channels, 1150, 1911

FIFO communication, 2814
delays, 2814

FIFO
delivery of messages, 3024
message delivery, 2441, 3024
optimal placement, 260
queue operations, 958
queues, 803
serial storage, 264
storage, 264

fifth generation computer systems, 1297
fifty percent rule, 16
filamentous organisms, 56, 940
file access, 919
file allocation, 2835

problem, 2557
file

consistency, 300
extraction, 256
geometry, 3235

file handling
programs, 1
subsystem, 1
system, 1

file layout, 3235
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file management, 556, 855
systems, 496, 1037

file
manipulating operations, 256
operations, 6
organisation, 485

file organization, 177, 187, 203, 221, 271, 485, 525,
633, 859, 1030, 2080

scheme, 1030
file

processing, 1, 6, 256, 678, 1497, 1556
protection, 957
records, 919, 2080
replication in distributed databases, 4065
search, 177
structures, 1658, 2617, 2709
system, 31, 1919, 2557, 3235

filing system, 957
fill, 3183

in, 852
filler technique, 2776
Filotti and Mayer, 1961
filter, 945, 2005, 2679, 2692, 3606, 3894

functions, 3606
generators, 3606

filtering, 172, 2679, 2692
methods, 2679
near duplicate web documents, 4033

filtration, 2363
final

algebra, 2924
object code, 495
state, 112, 178, 998, 999, 1298, 1306, 1585

financial games, 3707
Finch, 57
find operation, 2140
Finden and Gordon, 2719
finding, 136
finding a

blocking flow, 1780
leader, 1712

finding
all farthest neighbors, 1739
bridges, 978
cycles, 731
Hamiltonian circuits, 1127, 1794, 1926, 2956
near neighbours, 137
nearest neighbors, 1916
paths, 1573

finding the
bridges of an undirected graph, 978
k-th largest element, 466

finding the maximum, 2175, 2764, 3650
dimensional fault free subcube, 1668
matching, 3273
number of vertices, 815

finding the minimum
cardinality, 1221
communication complexity, 3383
cost, 2761
distance, 746
Hamiltonian curve, 3389, 3807
performance measure, 338
spanning tree, 2248
weight, 3708

finding unifiers, 2031
FindMax, 1790
FindMin, 1790
fine

covers, 3204
grained memory model, 2411
structure, 269, 3608

finest
partition, 110
topology, 1991

finger
search tree, 2950
trees, 1261

finish node, 538
finishing time, 1605, 2312
finitary, 2031, 2402, 2876, 3789

bisimulation, 3618
logics, 2402

finitary rational
expressions, 1067
languages, 1067

finitary relation, 3618
finite Abelian

group isomorphism, 1726
p-group, 1119

finite
acyclic digraph, 3012
algebra, 1205
algebraic systems, 1603
Algol 68 modes, 501
automata theory, 403, 1614

finite automaton, 318, 403, 463, 497, 640, 663, 857,
1039, 1104, 1179, 1324, 1607, 1614, 1678,
1719, 1990, 2086, 2145, 2262, 2268, 2466,
2549, 2671, 2675, 2862, 3195, 3204, 3233,
3307, 3568, 3656

on infinite trees, 1324
finite

basis, 341
behaviors, 2281
buffer, 42, 111
canonical term rewriting system, 2001
codes, 1776
codeterministic automaton, 1104
commutative rings, 2631
complete string rewriting system, 1363
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finite (cont.)
completions, 3135
control, 1585

finite difference, 74, 195, 3550
equation, 274, 674
method, 39, 74, 172
sieve, 3413

finite directed graph, 579
finite element

discretisation, 1348
method, 1396

finite
elements, 1348
failure, 2443

finite field, 760, 1351, 1703, 2130, 2149, 2370, 3489
arithmetic, 2328
extension, 2328

finite fields, 758, 1703, 1898, 2149, 2328, 2463,
3840, 4001

GF(pm), 1703
finite

function generation, 3569
graphs, 136, 2336
identification, 3632

finite index, 232
restriction, 232

finite
labelled partially ordered set, 554
language, 1981

finite length
array segments, 1194
buffers, 420

finite
Mazurkiewicz traces, 3798
memory, 133

finite mode, 501
programs, 501

finite model, 2876
property, 2876
theory, 2303, 3035, 3449, 3570, 3627, 3868

finite
monoid, 2396
multitape automaton, 752
number of minimal models, 1555
orderedness, 2631
partial sequence of occurrences of actions, 1788
planar set, 32, 320
point set, 499, 1414, 2169
projective plane, 3496, 3602, 4110
representation, 971, 3940
representations of infinite state behaviours, 3911
reversal multicounter machines, 727
SAGBI bases, 4063
segmentp-adic arithmetic, 1010, 1595
semi-Thue system, 1166

finite sequences, 2505
of symbols, 995

finite set, 32, 330, 531, 560, 590, 662, 673, 697, 709,
836, 1057, 1210, 1219, 1284, 1469, 1507,
1560, 1643, 2161, 2248, 2267, 2386, 2606,
3304, 3521, 3632, 3792, 3845, 3927, 3970

in the plane, 1414
finite set of

good examples, 3632
line segments, 1345, 2264
matrices, 330
messages, 1009
places, 590
points in the plane, 64, 1431, 3385
polygons, 1236
rewrite rules, 514
rights, 1062
rules, 55
symbols, 578
test cases, 1598
test data, 414
vertices, 392, 2518
words, 801

finite size scaling, 3689
finite state

acceptors, 722
automaton, 188, 202, 555, 3611
a-transducer, 348
concurrent program, 1246
grammar, 274
language, 274
machine, 410, 971, 1607, 1684, 1734, 2283,

2733, 2750, 3639, 3730, 3806
representability, 3911
transducer, 202, 1585
transition systems, 2268
tree transducer, 1853

finite string
languages, 922
rewriting system, 1363

finite
strings of signals, 430
structures, 1197, 3035, 3232
substitutions, 683, 1643
test bounded memory QDL, 1102
Thue system, 669, 720, 1463, 1649
time, 52, 404, 1964, 2799
transducer, 386, 1213, 1776
transductions, 1776

finite tree, 675
automation, 1853

finite
turn DPDA, 1029
union of congruence classes, 720
unions, 463
universe, 1196
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finitely, 1890, 1909, 2984
finitely ambiguous, 2549

cfl, 2537
distance automaton, 2549

finitely failed Sldnf tree, 2443
finitely generated, 1284

ω-languages, 1284
subgroups, 2303
submonoid, 1085

finitely
often, 1018
oriented, 2119
presented groups, 1363

finitely representable
nested relations, 3940
relations, 3940

finitely specifiable, 1279
finiteness

problem for EOL systems, 2986
restrictions, 71

finitistic
and complete axiomatization, 1478
methods, 3276
proof rules, 1478
proofs, 3276

Finkel and Bentley, 153
fireable sequence, 67
firewall, 31
firing, 2806

condition, 67
rules, 67
sequence, 67, 129, 2153
squad problem, 1710
time, 1180, 1472

first class, 1985, 2750
continuations, 1985
functions, 1214, 3188

first come first served, 1816
service, 878

first data entry, 264
first fit, 1784, 4136

algorithm, 537, 4136
allocation, 1655
χ -bounded, 4136
coloring algorithm, 3450, 4136
increasing heuristics, 1784
strategy, 1131

first four letters, 33
first in first out, 1413, 1724

buffered cyclic memory, 264
first normal form, 1487, 2576
first order, 2510, 3523, 4133

algorithms, 1126
case, 3199
definable, 2057, 3199

dependency, 3504
differential equations, 287
dynamic logic, 1102
formula, 1306, 2510, 3392, 3523
level, 1102
linear recurrences, 2810
logic, 369, 700, 1306, 1367, 1555, 1670, 3221,

3392
predicate calculus, 1848
predicate logic, 1041
queries, 3392
sentence, 1555, 2510, 3027, 3627
temporal logic, 1478
terms, 861
tests, 1102

first order theory, 3827, 4062
of atomic set constraints, 3827, 4062

first order
tree dependencies, 3504
variables, 4061

first passage time, 1902
Fischer, 15, 119, 200
Fischer et al., 1308, 1483, 3119, 3974
Fischer, Lynch, and Paterson, 2132
Fischer, M., 257
Fischer, Paul, 2905
Fischetti, Vincent A., 2632
Fisher, 176, 295, 1271
Fisher and Meyer, 15
fitness

function, 2634
proportionate selection, 3212

fitted diagonals method, 1445
fitting, 2853
five

color, 1945
vertices, 3460

five-coloring
of a planar graph, 1395
planar graphs, 1077

five-colouring maps, 628
fix notation, 2134
fixed, 27

alphabets, 1684
controller, 1611
cost random access machine, 199
degree algebraic decision tree, 1505
finite set of combinators, 1375
integers, 3304
length tail, 383
number of neighbors, 71
orders, 1791
oscillation, 63

fixed parameter
algorithm, 3676
tractability, 3304, 3676
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fixed parameter tractable, 3304
algorithms, 4037

fixed point, 928, 1585, 1837, 2071, 2454,see also
fixpoint

calculus, 3003
characterization, 2269
division, 755
equation, 1638, 1674, 1856
language, 1585
semantics, 2269
theorem, 782, 3003

fixed point theory, 782
of recursion, 782

fixed points, 1867, 1929
fixed points of

a functional, 1286
endofunctors, 1674
increasing functions, 1929

fixed precision, 2127
fixed priority

dispatching, 3764
preemptive systems, 3022
scheduling, 3764

fixed radius near neighbors, 301, 422, 2013
problem, 301

fixed radius near neighbors search, 2235
algorithms, 2013

fixed radius
neighbor problem, 908
search problem for segments, 2013

fixed real memory space, 498
fixed size, 1058

parameter space, 1895
rectangles, 672

fixed sized allocation, 1655
fixed sized blocks

method, 1655
optimization, 1655

fixed
start, 2875
to variable encoding, 383
vertices, 2379
wireless network design, 4122

fixpoint, 1843, 2344,see also fixed point
equations, 2344
logics, 2344
semantics, 192, 3432

FLNL, 2007
flag, 1290
Flajolet et al., 3078
Flammini, Michele, 2953
flat, 2638

relational model, 2072
relations, 2072

Flatto, L., 3609

Fleischer, Rudolf, 3351
flexible

information systems, 2047
interconnection, 1617
transaction model, 3349

flip, 2436
flop, 1709
networks, 1466

floating point, 557, 2398
addition, 148, 158
arithmetic, 131, 158, 1010, 1502, 1972, 3248,

3720
library functions, 1126
machine, 793
numbers, 733, 3248

Flocchini, Paola, 3493, 3549
floor function, 757, 1159, 1376, 2280

evaluations, 757
floor operation, 2156
Flouret, M., 3617
flow, 14, 375, 1762, 3085, 3612

analysis, 741, 1297, 3331
flow chart, 8, 14, 464

form, 127
schemata, 133

flow conservation, 1762
flow control, 2168

algorithms, 2168
flow

diagram, 28
expressions, 879
function, 729
graph, 1745, 2758, 3750
improvement problems, 3748
languages, 879, 1449
network, 375, 2820, 3779

flow of control, 178
schemes, 995

flow
of data, 1047, 1598
potential, 375
problem, 375, 3724

flow shop, 519, 1180
flow shop scheduling, 2382

problem, 2382
flow time minimization, 2440
flowchart, 127, 135, 966, 1019, 2585
flowchart programs with

parameterless recursion, 1181
recursion, 1181

flowgraph, 464, 513, 1419, 1598, 1660
of a program, 1598

flowshop
problem, 3972
scheduling, 3972
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Floyd, 134, 135, 169, 343, 906, 1019, 1971, 1988
assertion, 192
assumption, 906
conjecture, 343
lemma, 343
method, 1019
model, 906
techniques, 135

Floyd, R.W., 41, 569
Floyd-Hoare semantics, 480
fluent machine, 3137
flush

primitives, 1911
vector time, 2710, 3329

FO+ posSTC, 2303
Fokkink, Wan, 3521
fold operators, 2452
folded cube, 3967
folding, 953, 3566

of the plane, 953
schemes, 1177
unfolding techniques, 1028

folk theorem, 782, 1075
folklore, 3300

nondefinition, 824
theorem, 3941

follow set, 1775
for, 130

almost all pro, 1253
∀-automata of Manna and Pnueli, 2655
forbidden, 3301

cells, 857
context grammars, 232
induced subgraphs, 3304
lie pattern, 2105
link pairs, 3264
pairs, 2700
patterns, 2105, 3927
subgraph characterization, 2492
subgraphs, 2361, 3460
word, 3772

forbidding context languages, 126
force, 2699
force directed

algorithm, 3783, 4072
method, 4072

forcing, 376
Ford, 905
Ford and Fulkerson, 14, 510, 3724

network, 510
Ford and Johnson, 40, 92
foreign language, 61
forest, 268, 813, 1345, 1575, 2164, 2385, 2843,

2866, 4097
of quadtrees, 1208
orders, 642

forgery
attack, 3956
attacks, 4137

Fork, 254
form, 131
form equivalence, 683

problem, 683
form

factor determination, 2076
of abbreviation, 23

formal
analysis, 3649
correctness proof, 776, 1019, 3285
declarative software specification, 1461
deductions, 2060
definition, 193, 284, 296, 830, 1173, 1491, 2866,

3012
formal definition of

inevitability, 1425
operating system facilities, 296

formal derivation, 549, 2079, 3419, 3478
of programs, 3478

formal
development, 3138
foundations, 3940

formal grammar, 78
systems, 78

formal grammars, 78, 2585
with weights, 78

formal language, 13, 55, 58, 71, 77, 107, 126,
193, 200, 232, 242, 245, 246, 279, 313, 314,
330, 337, 357, 389, 394, 456, 482, 483, 572,
578, 644, 675, 712, 730, 752, 835, 869, 874,
899, 900, 950, 1069, 1155, 1204, 1433, 1475,
1587, 1643, 1711, 1836, 1839, 1931, 1988,
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incompleteness, 1157, 1169, 1639

phenomena, 122
incompressible infinite strings, 3767
inconsistency, 1962, 3363

algorithms, 3363
analysis, 3225
checking, 3937
propagation, 3937

inconsistent, 1867, 2132
choices, 1809
values, 744

incorrect
a priori information, 49
programs, 715
sorting program, 715

incorrectness, 2622
increasing

functions, 1929
subsequence, 3694

increment sequence, 1957
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incremental, 2717, 3123, 3162
algorithm, 1179, 3123, 3191, 3340, 3457
constraint deletion, 3123

incremental convex
arrangement of plates, 2912
arrangements, 2912
hull algorithm, 1072

incremental
diagram, 1179
indexing, 2305
LL(1) parsing algorithm, 2717
maintenance, 3457
multipass evaluation, 1844
parser, 2717
pattern matching algorithm, 1558
query evaluation, 3523
reconstruction method, 2097
restructuring, 1658

incremental simple multipass
attribute evaluation, 1844
evaluator, 1844

incremental
string matching, 1179
view maintenance, 3523

incrementally extensible hypercubes, 3604
IND, 3973,see also inclusion dependency
indefinite

blocking, 568
fuzzy triples, 4096
logic program, 1962
object labeling, 4096

indegree, 128, 441, 1660, 3158
independence, 343, 1313, 2872

assumptions, 4103
independence number, 163, 1787

of triangle free graphs, 3311
independence

results, 1134, 1313
system, 1203

independent, 24
independent and

exponentially distributed random variables,
2629

identically distributed, 1784
independent

chords, 1530, 2331
coin tossings, 1905
dominating set, 1561, 2067, 2118

independent domination
number, 3125
problem, 2740

independent jobs, 519, 560, 868, 1605, 1969, 2312
with release times, 1938

independent
keys, 503

procedures, 46
independent random

events, 264
link failures, 2421
variables, 2872
vectors, 1136

independent
read only processes, 35
recovery, 2084
reference model, 260, 2114

independent set, 299, 583, 743, 1536, 1554, 1561,
1757, 2028, 2483, 2493, 3083, 3311, 3379

of vertices, 299
independent set problem, 2605, 3842

on a graph, 2493
independent sets, 1536, 2782, 2815, 3311, 3455

in trees, 1554
independent

sorting of sublists, 728
spanning trees, 2429, 3883
task, 185, 1406, 1453, 2362
vertices, 1395, 3379

independently accessible disks, 1597, 2557
indeterminate, 1164, 1644
indeterministic automaton, 275
index, 1063, 1658, 2080, 3058

component, 2080
construction, 925
file in dynamic hashing, 1574
management, 1460

index of, 786
a procedure, 5
cyclicity, 2546
positive programmed formal languages, 3058

index
register allocation, 1049
searching, 855

index sequential
access method, 203
file, 1238

index
structure, 2996
structures in databases, 687
terms, 10, 917
tree, 717, 1663

indexed, 218, 1718
combinators, 1343
extendible hashing, 2491
languages, 144, 200, 242
operand, 624

indexes, 790, 1063, 1140, 2041
on the joining attributes, 2041

indexing, 33, 708, 1179, 1658, 2497, 3601
conjunctions of linear constraints, 3601
information, 203
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indexing (cont.)
procedure, 324
processes, 10
scheme, 1893
techniques, 687, 1861

indifference graphs, 3194, 3928
indirect

addressing, 1169
binary cube networks, 1466
lexical analyzer, 2198

indirection
graph, 1652
node, 1652
reduction, 1652

individual
associations, 1598
starvation, 42, 300, 404, 406, 1158, 1280

indivisibility of operations on local memories, 838
indivisible operations, 698, 838
INDPA, 740
induced, 376

P4, 3537
path, 2239
subgraph, 87, 645, 1787, 1904, 2028, 2299,

2448, 3203, 3673, 4077
induction, 25, 178, 448, 954, 1381, 1411, 1788,

1820, 1995, 2231, 2615
hypothesis, 3974
method, 2015
on data structure, 954
process, 2231

inductive, 178
arguments, 463
assertions, 192
data types, 2452, 2867
hypothesis, 178
inference, 1381, 2231, 2497, 2669, 2984, 3075,

3293, 4115
learning, 3848
logic programming, 3632
proofs, 1995
types, 2867

inductively defined, 3092
inductively sequential, 3753

term rewriting systems, 3753
industrial environments, 560
inear processor algorithm, 1648
inefficient programs, 1
inelasticity of storage, 157
inequality, 442, 540, 848, 1686, 1905, 2560, 2813,

2993, 3551, 3936, 4005, 4030, 4044
queries, 2854

inequation, 2938
inevitability, 1425, 2458

in concurrent systems, 1425

inevitable, 1425
power dissipation, 2430
sets, 1425

inexact computations, 2438
inexpressible in PDL, 1091
inferable from positive samples, 4029
inference, 426, 984, 2731, 3363, 3679

algorithm, 2061, 3943
controls, 993
degree, 2669

inference from positive
and negative data, 2375
data, 2375

inference
problem, 2061, 2731
rule, 460, 528, 1021, 1289, 1962, 2060, 2514,

2672
system, 799

inferencing, 2514
inferring

linear single tree languages, 4029
uniquely terminating regular languages, 3502

infinitary
language, 1067, 1213
logics, 3407
normalizing strategies, 3793

infinitary rational
language, 1213
relation, 1213

infinitary
rules, 1785
tree languages, 982

infinite, 55, 493
background structure, 3392
behavior, 2281
behaviour, 1104
binary sequences, 3534
board, 364
capacity channels, 2055
class, 2677, 2705
complement, 1106
computation, 894, 1102, 3353, 3432
counter, 691
cube connected cycles, 867
cycle, 112
data structures, 1041, 1985
depth, 55
domain, 3521, 4056
duration calls, 3193
family of truth definitions, 1019
fields, 4074

infinite hierarchy, 1577, 2027, 3162, 3908
of language families, 1643

infinite
irreductible sequences, 337
labeled trees, 55
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infinite (cont.)
length, 55
lists, 1995
Lyndon word, 2828
network, 867
number, 832, 1211, 2675

infinite number of
minimal models, 1555
requests, 1713
users, 1276

infinite
object, 55
orderedness, 2631
overtaking, 406
polynomial time hierarchy, 3908

infinite precision, 1010
integer arithmetic, 1010
multiplications, 199
rational arithmetic, 1010
real arithmetic, 613

infinite product, 267
infinite regular

language, 1686
set, 680

infinite
runs, 2033
sequences, 514, 2676

infinite sequences of
consecutiveε-moves, 539
symbols, 55

infinite
set, 257, 2860, 3521
sets of equations, 3521
Σ -trees, 982

infinite square free
coGFL, 1106
complement, 1106
sequence, 3072

infinite state
nondeterministicω-automaton, 1798
process, 470, 3911
systems, 3911

infinite
strings, 2086
subset, 55
tapes, 188
trees, 55, 848, 1324, 2017
unions, 361
universally hard set, 257

infinite word, 655, 1104, 1189, 1213, 1325, 1423,
1644, 2093, 2501, 2828, 2860, 3092, 3093,
3197, 3387, 3395, 3538

language, 1325
infinitely, 1070, 3518

many square free words, 1211

infinitely often, 1018, 1576, 1707
bound, 1576

infinitely powerful
prover, 1615
verifier, 2827

infinitesimal scale, 3568
infinitistic methods, 3276
infinity, 128, 3128
∞-cube, 259
∞-enabled, 67
∞-fairness, 1018
∞-variety, 3197
infix

codes, 3538
traversal, 2246

information, 6, 31, 36, 3630, 3833
analysis, 10
based complexity, 1666
compression, 57

information content, 754, 1316, 1626, 2612, 3255,
3833

of redundant judgments, 3833
information

density, 3182
dependence, 1481
destination, 2405
digits, 325
dissemination, 2652, 2875, 3077
field, 278
flow, 31, 534, 792, 1098
hierarchy, 1565
measures, 1952
per unit cost, 1952
processing, 33, 278, 1149, 3019, 3568
rate, 3551, 3821, 3948

information retrieval, 14, 20, 61, 137, 177, 187, 194,
197, 217, 271, 324, 437, 447, 477, 485, 509,
633, 738, 917, 1581, 1861, 2139, 2218, 2242,
2249, 2647, 2811, 2996, 3011, 3029, 3101,
3122, 3255, 3310, 3435, 3639, 3858, 3958,
3996, 4033, 4089, 4096, 4098, 4119

system, 221, 633, 839, 2647
information

sciences, 163
scientist, 85
set, 370
source, 790
space, 1919
storage, 53, 2866
stream, 42, 676
streams sharing a finite buffer, 111, 676
system, 6, 256, 278, 286, 325, 437, 621, 738,

851, 1738, 1830, 2047
systems environments, 256

information theoretic, 180, 2612
arguments, 1252
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information theoretic (cont.)
balance, 179
heuristic, 1952
lower bound, 315, 3775
measures, 2612
proof, 715

information
theoretical inequalities, 3551
theory, 53, 173, 382, 405, 637, 812, 1952, 2271,

2388, 2612, 2881, 2958, 3136, 3230, 3514,
3568, 4089

transfer, 610
Ingólfsdóttir, Anna, 3618
inherent complexity, 2572
inherently, 3832
inherently context sensitive, 2261

language, 2261
inherently

intractable, 523
linear, 1754
sequential, 1132, 1203, 1678, 2538, 3756

inheritance, 2066, 3750
conflicts, 3536
flow model, 3750
hierarchies, 3536
networks, 2649
process, 3536
relationships, 3750

inherited
attributes, 1311, 1318, 2326
dependencies, 941
planar embedding, 736

inhibitor, 3763
arcs, 590

inhomogeneity of the p-m-degrees, 1209
init, 640, 922
initial, 159
initial algebra

methods, 501
semantics, 775
specification, 775

initial
algebras, 2867
choice, 36
colouring, 1890
conditions, 49, 2321, 2606
configuration, 1029
failures, 1858
letter counts, 33
model, 3944
ordering, 1228
palindromes, 2503
production, 65
scan, 1300
segment, 1209, 1283, 2105
sigma algebras, 945

specification, 2255
star, 1722
state, 49, 178, 410, 579, 940, 1103, 1298, 1306,

1507, 1585, 1609, 1980, 2210, 2567, 2671,
2750, 3084

values, 2158
variables, 134

initialization
failures, 2567
of memory areas, 1683

initialized memory, 2530
initializing local search procedures, 2237
initiation times, 185
initiator, 1725, 3148
injective, 794

cellular automaton, 2430
injectivity, 794, 2631, 2736
inkdot, 2473, 2752
inlet, 2724

outlet permutations, 2724
inlining, 1817
inner cylinder boundaries, 63
inner product, 253, 786, 1502, 3248, 3594, 3768

step processor, 953
inner triangulation, 2010

of a simple polygon, 2841
innermost, 2676
inorder, 73, 96, 969, 1290, 2151

predecessor, 1290
preorder sequences, 969
spanning tree, 2580
successor, 1290
traversal, 424, 1290, 1623, 1913, 2151, 2393,

2394
Inoue et al., 2752
Inoue, K., 4002
INPDA, see also iterative nondeterministic

pushdown automaton
input, 19, 67, 390

arcs, 67, 1964
arrays, 571
buffers, 1385
clause, 1299, 1809
data, 324, 557, 617, 1005, 1239, 1329, 2438,

2605
deduction, 1017, 1289
domain, 3246, 3509
driven language, 1264, 1499,see also IDL
elements, 346
graph, 1202, 2540, 2608, 2843, 2887, 2959,

2975, 3543, 3661, 3673, 3836, 3890
input head, 675, 814, 894, 909, 999, 1103, 2776

inversions, 2859
input

length of textual data, 1497
nodes, 745
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input output, 3485,see also I/O; IO
behavior, 1313
measurements, 19
model, 19
modeling, 19
observations, 19
relation, 1329
relationship analysis, 1329
schedule, 977
specifications for programs, 787

input
parameters, 753
refutation, 1017
repetition, 1316

input sequence, 1903, 2234, 2236, 2322
of integers, 3890

input
size, 1316, 2564, 2805, 3730, 3965
specification, 178
string, 348, 1261, 2198, 2551, 3346, 3459
symbol, 973, 1308, 1499
tape, 663, 752, 2473
variables, 314, 719, 1598, 2865, 2985, 3165,

3206
vertices, 808
wire, 3559
word, 539, 740, 894, 909, 1291, 1952

input/output
behavior, 280
requests, 63
specifications, 178

inscribable graph, 1901
inscribed, 2075
insecure, 3659, 3956

environments, 1416
insecurity of set controls, 993
insensitive measure, 917
insert, 1790, 2080, 2639
insert/delete, 3369

operation, 3369
inserting, 925, 926, 1460, 1465, 2836, 2912

arcs, 13
new arcs, 13

insertion, 206, 264, 365, 427, 533, 655, 661, 679,
687, 859, 920, 958, 1290, 1569, 1573, 1658,
1974, 2023, 2094, 2263, 2267, 2573, 2816,
2836, 3301, 3315, 3410, 3447, 3457, 3557,
3817

insertion algorithm, 925, 1321
for B-trees, 925

insertion
algorithms, 365
and deletion time, 1387
cost, 1308
in a database, 523

merge sorting, 329
of edges, 1573
operation, 157, 958
order, 3158
requests, 264
safeness, 921
sort, 329, 431, 557, 559, 796, 842, 1222, 1300,

1465, 1594, 1957, 2096, 2471
insertion/deletion, 3410
inside outside algorithm, 3994
instability, 195, 641, 1902

transients, 1796
instance, 763, 836

independent query, 1849
of SAT, 1268

instantiation, 2613
instruction, 88

execution times, 2455
grammar, 1144
level parallelism, 3803
sequences, 609
set, 931, 3847

integer, 97, 291, 3128
approximation, 2280
arithmetic, 1917

integer division, 285, 393, 755, 936, 1353, 1931,
2280, 2419, 2526

with remainder, 2167
integer

element uniqueness problem, 2384
grid, 2280
input matrix, 1692
linear program, 1253

integer linear programming, 1049, 2448
problems, 2448

integer matrices, 1582, 3593
over a ring, 2575

integer matrix multiplication, 1603
problems, 1603

integer
multiplication, 2918
numbers, 657
operations, 1818
overflow, 1036
part, 1563
partitions, 3968
polynomials, 1353
preconditioning, 436
prefix summation, 3172

integer programming, 76, 1159, 2731, 4065
problem, 1159

integer
remainder, 1353
sequence, 768, 1151, 2233
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integer (cont.)
solution equations, 984
sorting, 1414, 1525, 1766, 2036, 2322, 2409,

2699
valued coordinates, 2280
weights, 1338

integral, 140, 527, 1338, 2746, 3748, 4065
divisors, 1117
equation, 140, 195
flow property, 1783
flows, 1783
lattice, 3734
part of the real number, 2271
power, 1880
scale, 3938
solution, 1783, 2448, 2533

integrality
constraint, 1783
ratio, 4095

integrated, 2245, 3937
circuit testing, 3639
circuits, 3543
functional language, 1402
hardware/software design, 543
optimal strategies, 1735

integrating, 39
boundary problems, 39
functions, 1989

integration, 39, 586, 1817
formulas, 287
methods, 1207
of distributed databases, 996

integrity, 2147
aspects, 2147
constraints, 634, 787, 834, 996, 1459, 2523,

3973
of data, 325, 693
preserving, 2147

intel 486 processor, 3517
Intel development system, 1200
intelligent

backtrack, 1557
backtracking, 647, 1557, 1767, 1809
behavior, 2231
controller, 59
search, 76

intensional
constraints, 1330
databases, 2672

intensity deviations, 49
inter

file links, 1140
operation parallelism, 2737
process communication, 368, 2431
processor communication, 631, 1668
protocol interleaving attacks, 3906

interacting
modules, 546
processes, 235, 693, 995, 1439

interaction, 99, 279, 1831, 1833
interaction among

concurrent processes, 404
modules, 493

interaction between
FDs and IND, 3973
instructions, 470
parallel instructions, 470
user and allocator, 612

interaction
in developmental systems, 279
of information systems, 2047
pattern among modules, 493

interactionless
cellular development, 940
L systems, 940

interactive, 1950
computing, 3755
consistency, 797
implementation, 309
information retrieval, 10
jobs, 806
programs, 1579

interactive proof, 1407, 2388, 2988, 2993, 3259,
3787

system, 3299, 3787
interactive

protocol, 1615
resource constrained scheduling, 2037
system, 10, 132, 1128, 1579, 1950
zero knowledge proofs, 2388

interarrival time process, 878
interchange, 2360, 3412
interchange lemma, 828

for context free languages, 828
interchange tree transformation, 822
intercommunication, 568
interconnected, 1725, 2055, 2834, 2913
interconnecting, 2245, 3864

processors, 1089, 2222
several processors, 1617

interconnection, 138, 592, 1242, 1883, 2176, 2245,
2459, 2507, 2561, 2746

diagrams, 2653
graph, 493, 668
hardware, 2746

interconnection network, 659, 815, 1186, 1596,
1855, 1967, 2168, 2176, 2197, 2222, 2475,
2479, 2482, 2571, 2602, 2745, 2746, 2780,
2810, 2848, 2913, 2914, 2989, 3023, 3042,
3097, 3100, 3127, 3168, 3228, 3251, 3264,
3291, 3367, 3383, 3414, 3427, 3442, 3445,
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interconnection network (cont.), 3463, 3479, 3524,
3529, 3530, 3539, 3540, 3580, 3604, 3680,
3726, 3727, 3738, 3745, 3799, 3832, 3837,
3897, 3914, 3967, 3998, 4011, 4012, 4013,
4027, 4047, 4054, 4104, 4121

of processors, 759
interconnection

of processor elements, 1445
pattern, 1242, 2653, 2699
scheme, 2599
structure, 2697
topology, 2414

interdistance, 1685
interface, 59, 495, 1297, 1679, 2628, 2644, 3669,

4132
equation, 3784

interference, 188, 553, 556, 2135, 2150, 3801
detection, 2359
rules, 528

interior
angle, 380
disjoint, 2912
face, 2010
node, 1375
point, 328, 3731, 4127
structures, 1267

interleaved, 1915, 1956, 2528, 2881
interleaved memory

bandwidth problem, 141
systems, 141

interleaving, 1151, 3700, 3885, 3906
model, 430
of operations, 1807
semantics, 1589, 2402
set temporal logic, 2458
versus true concurrency, 2402

Interlisp garbage collector, 384
interlock

graph, 1803
relation, 1803

interlocking
set, 1803
sets, 1803

intermediate, 27
language, 1144
mapping function, 21
storage, 1389

intermediate value, 424
theorem, 424

intermittent, 2471
assertion method, 954

intermittent assertions, 460
method, 460
technique, 460

intermittent faults, 1769

intermodule communication pattern, 1819
internal

actions, 2550
chord, 4127
diagonal, 4127
medicine, 2634
merge sorting, 617
node, 53, 184, 579, 704, 706, 718, 768, 850,

1930, 2375, 2386, 2512, 2866, 3917
internal path

balance, 2254
length, 2422, 2891

internal
sorting, 329, 617
state, 752

internal S-stability, 586
of rosenbrock methods, 586

internalization, 3396
internet, 2998
interpage

pointers, 21
points, 21

interpoint distance, 550
interpolating

arbitrary sets of data, 37
curve, 66
polynomial, 37, 97
values of two-argument functions, 1193, 1431

interpolation, 37, 51, 74, 282, 350, 1123, 1491,
2179, 2193, 2305, 2516, 2952, 3098, 3396,
4069

binary search, 1123
by binary segmentation, 1353
jump, 1491
merge, 2305

interpolation search, 282, 303, 559, 566, 703, 1123,
1491

trees, 1491
interpolation sequential search, 1123

algorithm, 282
interpolation step, 1491
interpolation, Craig-Robinson, 3396
interpret, 2650
interpretation, 12, 185, 258, 741, 1372, 2008, 2707,

2771, 3396
algebra, 2219
grammars, 683
mechanism, 297, 683

interpretation of
algorithms, 135
nondeterministic algorithms, 135

interpreted language, 1200
interpreter, 243, 244, 501, 544, 773, 1069, 1214,

1299, 1557, 1628, 1919, 1922, 2707
interpreting temporal logics, 2458
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interpretive implementation, 544
interprocedural analysis, 1817

algorithms, 1817
interprocedural data flow

analysis, 1817
information, 1817

interprocedural
interactions, 1817
optimization, 1817

interprocess, 2196
communication, 693, 1191, 1816, 1833, 2055,

2065
interprocessor communication, 777, 1386, 1819,

2218, 2315, 2701
costs, 546
delay, 1406, 2025
time, 1819

interprocessor messages, 1382, 3024
interruption, 2050
intersecting, 774, 1057, 1171, 1345, 1431, 2264,

2904, 4056
convex polygons, 3452
intervals on the real line, 1619
line segments, 1882, 2332
no obstacles, 2083
Sperner systems, 2869
straight lines, 2280

intersection, 160, 644, 673, 748, 774, 898, 1173,
1277, 1394, 1401, 1545, 1631, 2003, 2075,
2076, 2086, 2091, 2119, 2135, 2280, 2355,
2466, 2518, 2526, 2792, 2835, 2996, 3452,
3599, 3857, 3892

intersection between
convex polygons, 3857
line segments, 2359

intersection
computations, 2076
counting problems, 785
digraph, 3023
equation, 2076
free polygons, 380
graph, 672, 841, 942, 1127, 1221, 1288, 1518,

1822, 2779, 3703, 4057
intersection graph of

convex objects, 672
squares, 841
subtrees, 3703

intersection graph problems, 672
intersection graphs, 136, 672, 1288, 1794, 2361,

2779, 3194, 3703, 3794, 4057
of filaments, 4057

intersection
model, 1493, 1859, 1879, 2779
number, 3385

intersection of
convex objects in the plane, 1631
orthogonal objects, 748
polygons, 1896, 1977
programs, 1091
pushdowns and queues, 1277
two Abelian groups, 1129

intersection
operation, 2996
points, 1984, 2956
problem for two D0S systems, 572
problems, 2071
property, 742

intersection searching, 774, 1171, 3638
problem, 2119

intersection
selection problems, 3601
types, 2552
with regular languages, 160

intertasking activity, 2612
intertwining, 3617

of minimal models, 3617
interval, 88, 229, 1717

analysis, 229
based temporal logic, 1480, 1824
B-tree, 2996
dag, 642
filament graph, 4057

interval graph, 136, 672, 942, 1127, 1221, 1275,
1288, 1518, 1561, 1619, 1758, 1859, 1947,
1961, 1994, 2003, 2087, 2275, 2413, 2474,
2494, 2499, 2581, 2714, 2756, 2766, 3121,
3169, 3181, 3194, 3214, 3347, 3411, 3456,
3543, 3661, 3713, 3858, 3928, 4057

generalizations, 1288
interval graph recognition, 1947

algorithm, 1947
interval

heap, 2836
model, 942, 1127, 2413
narrowing, 4078
on the real line, 1803, 1859
order, 642, 2500

interval representation, 1947, 2474
of a tree, 3214

interval
searching algorithms, 1276
semiwords, 3108

interval sparsity, 1082
of Boolean matrices, 1082

interval
temporal logic, 2304
tree, 748, 1082, 3642
valuation problem, 1368

intractability, 911, 1925, 2049
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intractability of
approximation results, 3299
graph clustering, 3458
resolution, 1925
the embedding problem, 1490

intractable, 898, 1204, 1267, 1392, 1771, 2161,
2275, 2388, 2649, 2753, 3564, 3576

problem, 942, 1209, 1576
intra-object

dependencies, 3934
parallelism, 3934

intra-operation parallelism, 2737
intree, 3319
intricate geometrical shape, 711
intrinsic

characterization, 463
complexity of learning, 4115

introduction of new operations, 3633
intuitionism, 1204
intuitionistic, 1204

formula, 1204, 1278
logic, 1204
propositional calculus, 1278

invalidating dangling references, 1440
invariance, 1411, 1820, 2015, 2157, 2297

argument, 2086
of space, 1702
proofs, 2015
property, 1411
relations, 157

invariance theorem, 1820, 3767
for loops, 1820

invariance thesis, 1702
invariant, 381, 462, 467, 671, 1004, 1286, 1411,

1716, 1726, 1770, 1971, 2015, 2247, 2297,
3013, 3583, 3831, 4133

invariant assertion, 178
method, 954

invariant
optimal assignment, 4133
property, 462, 625
relation, 1004
ring, 4063
transformation, 1188

invariant under
affine transformations, 428, 467
stuttering, 1285

invasive, 3635
invention, 2572
inverse, 669, 1170, 1368, 1484, 1692, 4100

Ackermann function, 1826, 2795, 3860
homomorphism, 160
line graph, 252
matrix, 1502
morphic equivalence, 1076

morphism, 1076
nonerasing morphisms, 1572

inverse of
a matrix, 1692
band matrices, 1170

inverse
permutation, 272
polynomial expansion factor, 1700
problem, 250, 442
range searching problem, 774
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IO, see also input output; I/O
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copies, 1242
problem, 226
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isomorphism, 9, 181, 226, 421, 478, 574, 1646,
1961, 2412, 2489, 2499, 2729, 3160, 3727,
3932, 4080

algorithm, 9
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isomorphism complete, 607, 1961
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completeness, 491
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map, 421
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nondeterministic pushdown automaton, 740,

see also INDPA
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Java based networking, 4131
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search method, 1321
searches, 1045
searching, 1321
space, 503, 718

key value, 447, 557, 706, 850, 855, 2455, 2891
distributions, 358
pair, 139

keychain, 721
keyed one-way hash functions, 3132
keyholder, 957
keyless

cryptography, 885, 1145
cryptosystem, 1145

keystream
generators, 3881
sequence, 3606, 3923

keyword, 957
Khachian algorithm, 1192
Khodak, 812
Khrapchenko theorem, 2121
Khuller algorithm, 3482
Khuller and Mitchell, 2166
Khuller et al., 3482
Khuller, S., 3268
Khuller, Samir, 4084
Kieburtz, 945
Kikuno, Tohru, 3953
Kim, 901
Kim et al., 3871
Kim, Cheeha, 3597
Kim, Do-Hyung, 2461, 3611
Kim, Heung-Taek, 3690
Kim, Jin H., 3504
Kim, Jin-Soo, 3742
Kim, Jong-Hyun, 3292
Kim, Kawon, 3504
Kim, Kwangjo, 3473
Kim, Park, and Won, 4042
Kim, Seongyeol, 3726
Kim, Seung-Hoon, 3597
Kim, Sung Kwon, 3596, 4026

Kim, Sung-Ho, 3725
Kim, Taegeun, 3804
Kimbrel and Sinha, 2721
kinded infinite trees, 3157
kinding, 3157
Kindler, Ekkart, 3096, 3499, 3952
kinematic equation, 1667
kinematics, 1667
King and Collmeyer, 300
King and Rook against King, 364
King linear time sequential algorithm, 3516
King, Gow-Hsing, 3440
King, Valerie, 3516
KIO construction, 3879
Kirkman, 2412
Kirousis and Papadimitriou, 2433
Kirsh, 989
Kitsios, Nectarios, 3417, 3444
Klavžar, Sandi, 3560
Klawe, 2856

conjecture, 2856
Klawe et al., 1961
Klawe, Comeil, and Proskurowski, 1961
Klee, 1267
Kleene, 3770

algebra, 3951
closure, 389, 922
star, 2355
theorem, 1312, 3789
three-valued logic, 3770

Kleijn and Rozenberg, 778
Klein, 1961
Klein, Plotkin, and Rao, 2668
Klein, Sulamita, 3758
Klenk, Kevin S., 3402
Klimov, Andrei, 3512
Kloks, T., 3421
Kloks, Ton, 3836, 3854
Klunder, 237
KMOV scheme, 2995
KMP, 290, 2671
kmp, 1024
KMP

algorithm, 290, 451, 737, 1024
linear time pattern matching algorithm, 576

Knapik, Teodor, 3656
knapsack, 924, 1657, 3527, 4043

capacities, 4043
knapsack problem, 612, 938, 1002, 1180, 1253,

2606, 3069, 3795, 4065
with divisible item sizes, 3527

knapsack
system, 938
trapdoor scheme, 1932

Knill et al., 4114



156 Subject Index / Information Processing Letters 78 (2001) 5–336

knock knee, 2135
knot, 1725

of idle processes, 1725
knowledge, 67

acquisition, 2970, 3225
base, 754, 1861
based inferencing abilities, 1041
bases, 1459, 1781, 2495
engineering, 2046
operators, 1417

knowledge representation, 754, 769, 2229, 3390
systems, 769

known duration tasks, 3540
Knuth, 16, 35, 54, 62, 85, 96, 99, 102, 152, 158, 175,

177, 184, 211, 226, 247, 285, 321, 373, 466,
547, 576, 609, 638, 685, 691, 728, 737, 747,
860, 901, 926, 1216, 1222, 1300, 1347, 1426,
1465, 1526, 2509, 2656

algorithm, 62, 1347
Knuth and Moore, 892
Knuth Bendix procedure, 2068
Knuth

book, 109, 2763
computations, 926
estimation technique, 1347
tree estimator, 1347
variant, 1465

Knuth, D.E., 41, 148, 844
Knuth, Don, 721
Knuth, Morris, and Pratt, 1024, 1250, 2503

string matching algorithm, 699, 716, 2664, 3631
Knuth, Morris, & Pratt algorithm, 1698
Knuth-Bendix, 875

completion algorithm, 875, 1639, 1850
Knuth-Morris-Pratt

algorithm, 290, 547, 737, 1024
string matching algorithm, 699, 716, 2664, 3631

Ko, 1894
theorem, 3469

Ko, Ming-Tat, 3562
Kobayashi, 878, 3534

complexity, 3534
Kobayashi, Yuji, 3453
Köbler, Schöning, and Torán, 2870
Kocberber, Seyit, 3435
Kochol’, 1948
Kochol, Martin, 1948
Koczkodaj, Waldemar W., 2970, 3225, 3363
Kohli, R., R. Krishnamurti, and P. Mirchandani,

3280
Koiran, Pascal, 3525
Kolaitis and Papadimitriou, 2510

question, 2510
Kolaitis and Thakur, 2258, 2659
Kolaitis and Vardi, 3276

Kolakoski sequence, 2973
Kollias, 919
Kolmogorov complexity, 1156, 1168, 1232, 1341,

1622, 1868, 2335, 2399, 2611, 2621, 2704,
2925, 3232, 3518, 3534, 3627, 3766, 3767,
4031

law, 3232
Kolmogorov data complexity, 3627
Kolmogorov-Uspenskii machine, 1702
Kolountzakis and Kutulakos, 2873
Komlós et al., 3351
Komolós and Szemerédi, 939
Komolgorov, 3401
Konana, Prabhudev, 3578
König, 444

property in graphs, 630
Koplowitz and Jouppi, 380, 515
Korea, 1418, 2191
Korean characters, 1418
Korel, 1598
Korel and Laski, 1654
Korf, R.E., 2382
Kornerup, Jacob, 3441
Korsh and Lipschutz, 3915
Korsh, James F., 3688
Korte and Mohring, 1947
Kosaraju, 464
Kosub, Sven, 4014
Kott, L., 3319, 3564, 3593, 3647
Kou, 271, 525, 633
Kou, Markowsky, and Berman, 2172

algorithm, 1537
Kovalyov and Shafransky, 3610
Kovalyov, Mikhail Y., 3610
Kowalik and Osborne, 46
Kowalski, 1017, 1289
Kowalski and Kuehner, 799
Kozen, 898
Kozen and Schwartzbach, 2552
Kraft-McMillan

characteristic inequality, 3014
inequality, 3014

Krahn, Tobias, 4130
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cryptosystems, 938
public key schemes, 924

Merlin, 1964
Mero, 3156
Merrett and Otoo, 839
Merritt, Michael, 3500
Mesa, 883
mesh, 1177, 1245, 1896, 1942, 2168, 2186, 2435,

2587, 2696, 2699, 2701, 2830, 2834, 2873,
3211, 3467, 3566, 3712, 3979, 4054

architecture, 2701
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mesh (cont.)
computers, 1896, 2727, 2933
connected, 1177, 1508, 1847, 1893, 2450, 2699

mesh connected array, 2699
of processors, 2699

mesh connected
computer, 1508, 1847, 2101, 2450, 2587, 3979
model, 1893
parallel computer, 1177, 1245
processor array, 1893, 1895

mesh
multicomputers, 4038
networks, 2592

mesh of
n processors, 1245
processors, 1245, 1583, 2186

mesh of trees, 1051, 1596, 2475, 2783, 3111
algorithms, 2475
network, 2475

mesh
permutation routing, 2450
sort, 2123
system, 2701

mesh with
buses, 2587
multiple broadcasting, 3211

message, 505, 562, 579, 643, 653, 681, 760, 913,
1165, 1191, 1224, 1382, 1403, 1439, 1545,
1566, 1632, 1639, 1712, 1716, 1725, 1816,
1825, 1847, 1911, 1944, 1999, 2048, 2084,
2101, 2132, 2165, 2388, 2477, 2547, 2584,
2663, 2710, 2730, 2840, 2875, 3024, 3026,
3042, 3059, 3136, 3148, 3266, 3388, 3477,
3522, 3549, 3609, 3644, 3732, 3733, 3950,
4035, 4121

authentication code, 3681
message based

algorithm, 1756
systems, 579

message communication, 1247
message complexity, 1224, 1403, 1566, 1978, 1999,

2187, 2584, 2730, 2791, 2823, 2864, 3266,
3328, 3354, 3549, 3787

of the set intersection problem, 1545
message

corruption, 3669
delivery, 2547
dissemination, 2209, 2875
distortions, 188
driven, 1712
efficient, 1403
exchanges, 1734, 2323, 3142
linkage, 3308, 3587
loss, 1547, 3669
overtaking, 3818

message passing, 693, 1382, 1617, 1668, 1816,
2218, 2479, 3742, 3965

computers, 2168
mechanism, 693
multiprocessors, 2168, 2684
programs, 3024
subsystem, 1382
system, 1319

message recovery, 3587
message routing, 1357, 1967, 3950

algorithm, 3691, 3950
message

sequence numbering, 2257
terminating algorithms, 3059
transmission, 508, 913

Messeguer, Xavier, 3817
metablock, 4048

enumeration, 4048
metacircular Lisp evaluator, 2707
metacomputation, 3512
metalanguage, 544
metalevel, 2269
metalinear languages, 3195
metalinguistic encoding, 4101
metalogical

character, 2734
property, 4069

metamathematical theorems, 1035
metaphor, 3018
MetaSoft, 1642
metastability, 1796
metastable state, 1796
meteorology, 22
method, 17, 27, 116, 134

for interpolation, 37
method of

analytic tableau, 2420
finite differences, 74
optimization, 46
regularization, 81
synthesis, 49

method selection, 3647
methodological, 2029

ideas, 1642
point of view, 2029, 2281, 2282
question, 1639

methodology, 355, 2733
of science, 1381, 2669, 2984
with a mathematical basis, 355

Métivier, Yves, 3814
metric, 219, 416, 959, 1014, 1699, 1731, 1930,

2177, 2612, 2922, 3409
field, 2177, 3603
for traces, 1991
graph, 3155
property, 917
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metric space, 317, 1450, 1674, 1699, 1991, 2216,
2288, 2533, 3038, 3210, 3261, 3353, 3368

structure, 1991
metric

structure, 416
topology, 1674, 1856
trees, 2288

metrizable, 1991
metrization, 416

technique, 416
Metropolis algorithm, 2111
Meyer, 15
Meyer and Ritchie, 11
Meyer and Stockmeyer, 767, 967
Meyer auf der Heide, Friedhelm, 3509
Meyer, R., 3798
MF rule, 1633
mial coefficients b, 37
Michael, Maged M., 3410
Micheneau, C., 3481
Michie, 364
microcode level, 106
microcomputer

hardware, 2127
system, 738, 1497

microinstruction word organizations, 106
microoperation, 127
microprocessor, 624, 1027, 1336
microprogram, 106, 609, 1090

generation, 1049
optimization, 1090
register allocation, 1049

microprogrammable
computer, 609, 1090
system, 1049

microprogrammed control, 127
microprogramming, 106, 127, 131, 158, 609, 1090
Microsoft Winsock 2 API, 4131
microword bit dimension, 127
micro-instructions, 1090
Middeldorp, 3793
Middeldorp, Aart, 3753
Middeldorp, Ohsaki, and Zantema, 3760
middle

mode of acceptance, 1550
space bounded alternating Turing machines,

3202
Mignosi, F., 3772
migration, 2955, 3749
Mihail, Kaklamanis, and Rao, 3539
Milan Polytechnic, 496
military

applications, 3888
communication networks, 3591

Miller, 505, 574, 628, 927, 2412, 2504
algorithm, 2412

Miller and Reif, 1961
Miller and Stout, 1810
Miller primality

criterion, 408, 635
test, 408

Miller, J.C.P., 844
Miller, Mirka, 3697
Miller, Russ, 1977
Miller, W.C., 3728
Milner, 294, 520, 928, 1399, 1971

agents, 966
basic CCS, 2981
calculus of communicating systems, 928

Milner, Robin, 3036
MIMD, 2030, 2450, 2587

computer, 1296
machines, 950

MIMD parallel
computers, 1047, 1089
processor, 1089

MIMD
program, 3201
systems, 2176

MIN, 338, 366, 586
min, 640
min + matrix product, 2183
min + product, 2183
MIN algorithm, 338
min cut linear arrangement, 2548
MIN entropy, 4089
min max

problems, 308
spanning arborescence, 308

min max spanning tree, 308
problem, 308

min max tree, 788
MIN operator, 2647
min

transitive closure, 4094
transitivity, 4094
wise independent permutations, 4033

(MIN, +)-multiplication, 724
(MIN, +) product, 616
Minato, Shin-ichi, 3735
MinD computation, 1149
Ming-Tsan, Juan, 3348
minima, 3807
minimal

1-DNF, 27, 3856
algorithm, 998
area, 659
automaton, 3772
candidates, 1261
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minimal change
algorithm, 1058
property, 1058

minimal
changes, 1997
charge algorithm, 1058
comparison sorting, 92

minimal cost, 723
solutions, 1690

minimal covering, 388, 634
minimal cycle time, 1180

problem, 981, 1180
minimal

depth, 145
deterministic automaton, 2671
dominating set, 2028
Eulerian graphs, 688
factor automaton, 1990
fault patterns, 2868
forbidden words, 3772
Herbrand model, 1962, 2513
imperfect graphs, 1904
imperfection, 1904
information flow, 1269
key, 2637
lateness, 2624

minimal length, 1030
increasing subsequences, 3877
nonpreemptive schedule, 504
schedule, 504

minimal
magic sets, 2418
matching, 3729
model, 1555, 2513, 3617

minimal number of
edges, 3257
multiplications, 198, 657, 692

minimal
opaque forest, 1673
pairs, 2169
path computations, 268

minimal perfect hash
functions, 2478
tables, 3899

minimal perfect hashing, 3899
scheme, 1529

minimal
performance measure, 366
polynomial, 3706
predicate, 1555
process algebra, 2981
programs, 2984
recurrence, 4106
SD, 3493
sense of direction, 3493, 3644

separator, 3836
set, 159, 1805, 2868

minimal set of
edges, 3436
nodes, 2196
primitive relations, 1824
values, 82

minimal
size of a square free morphism, 915
solutions, 341

minimal spanning
forest, see also MST
forests, 813

minimal spanning tree, 759, 813, 916,see also MST
problems, 759

minimal
storage representations, 772
suffix automaton, 1990
trees, 2178
vertex nested polygon problem, 1860
visibility graphs, 2091, 2622
weak sense of direction, 3644
weighted path length, 53
with respect to set inclusion, 3386
word chain, 1686, 2501
words, 1468

minimally encoded control, 106
minimax

equations, 249
linear fit, 1328
procedure, 892
rule, 79

minimax search, 2974
methods, 2688

minimax value, 892
of a game tree, 892

minimise overall cost, 104
minimization, 890, 2245, 2495, 2753, 2854, 3171,

3233, 3472, 3617, 3730
method, 416

minimization of
conjunctive queries, 2854
demand paging, 890
functionals, 416
OBDD, 2729
page faults, 890
resource consumption, 1812
running costs of modules, 546
switching functions, 583
the execution time of a query, 553

minimization of word
and bit dimensions, 1090
dimension, 1090

minimization
problem, 718, 1038, 2395, 3171
procedure, 2931
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minimization transformation, 1526
minimize

a functional, 416
accumulators, 27
congestion, 3796
set up costs, 560
the number of paths, 429

minimizing, 221, 271
computation time, 145
congestion cost, 2548
cost, 103
dilation, 2548
mean weighted execution time loss, 1359
n-state finite automata, 3233
schedule length, 1027
search cost, 1321

minimizing the
expected total computing time, 405
number of page pulls, 366

minimum
abort set, 2196, 3882
access time, 187
additional storage, 102
area upward drawing, 3258
average working storage, 27

minimum broadcast
graphs, 3852
time, 2652

minimum cardinality, 810, 1994, 2705
connected dominating set, 3181

minimum cardinality dominating set, 1040, 1518
problem, 1900

minimum cardinality
feedback set, 374
of a dominating set, 170
Steiner set, 3181
total dominating set, 1221, 1275, 1518, 3574
T-join, 2286

minimum
circle cover problem, 1821
clique cover, 1879, 2278, 3267

minimum coloring, 645, 1184, 1624
problem, 2714

minimum comparison, 109
merging and sorting, 1884
selection, 860

minimum consistent acyclic DFA, 3730
minimum cost, 295, 371, 756, 1569, 2843

cycle in a graph, 2372
edge, 165

minimum cost flow, 2428, 3748
problem, 1780

minimum cost
levelling plan, 564
maximum flow, 2428

path, 731, 765, 2270
paths in graphs, 2270
recovery, 236, 903
sequence of edit operations, 295

minimum cost spanning
pseudoforest, 1559
tree, 1508

minimum cost
subgraph, 2723
traveling salesman tour, 2300
tree mapping, 671

minimum cover, 810, 1000, 1218, 1377, 1963, 3636
in a graph, 810
of functional dependencies, 1218

minimum cover problem, 1000, 3826
problem, 1963

minimum covering by cliques, 429, 942
minimum cut, 425, 729, 1153, 1727, 2579, 3338,

3637, 3949
problems, 3637

minimum degree, 2377, 2484, 3442, 3926, 4108
greedy algorithm, 3455, 3674

minimum
DFA, 2466
diameter, 3000

minimum diameter spanning tree, 3000
of a graph, 3000

minimum distance, 219, 746, 1149, 3801
constraint, 2385
routing, 2884

minimum dominating set, 371, 1879
problems, 2278

minimum eccentricity, 1835
minimum edge

coloring, 492
dominating set, 3192
sum coloring problem, 4102

minimum
entropy, 3556
Euclidean distance, 1149
feedback arc set, 2705

minimum feedback vertex set, 1586, 2196, 3712
problem, 2196

minimum
fill problem, 1514
finishing time schedule, 1605
fullness factor, 1073
graph coloring problem, 2815

minimum height
decision tree, 2051
elimination tree, 3183

minimum
incremental distance, 3590
independent dominating set, 2118
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minimum (cont.)
label spanning tree problem, 3715
labeling spanning tree, 3592
latency problem, 4129

minimum length, 1431, 3926
executable test sequence, 3692
schedules, 648
scheduling problem, 868

minimum
matching problem, 2920
maximal independence number, 2635
multicut and maximum flow ratio, 2668

minimum nested
nonconvex polygon, 2075
polygon, 2075

minimum node covering, 299
minimum node disjoint path

cover, 942
covering, 429

minimum number of
edges, 392, 2507, 3467, 3790, 3852
leaves, 704, 1537
multiplications, 155
nodes covering the edges, 1787
page pulls, 366
processors, 185
queens, 170
vertices, 1860, 2075

minimum
order, 492
outdegree, 4047

minimum queen cover, 1437
problem, 1437

minimum
q-Steiner forest problem, 2843
range cut, 3637
redundancy codes, 1009, 1497
satisfiability problem, 3280

minimum set of
primitive relations, 1480
vertices, 1586

minimum size, 88
of a vertex cover, 478

minimum spanning
arborescence, 308
forests, 2161
pseudoforest, 1559

minimum spanning tree, 165, 174, 308, 317, 471,
765, 968, 1228, 1231, 1260, 1292, 1508,
1544, 1554, 1559, 2016, 2248, 2540, 2556,
2577, 2741, 2891, 2922, 3516, 3526, 3667,
3802, 3946, 4020

heuristic, 3244
of a graph, 3516
problem, 174, 308, 765, 2556, 2577, 3178

minimum storage, 102, 638
merging algorithm, 638
sorting algorithm, 102
utilization, 925

minimum
subgraph, 765
sum coloring problem, 3978

minimum total
cost, 731
distance, 1014
edge cost, 765
jogs layout, 2054
undesirability, 731

minimum
transmission time, 3724
transmitting delay, 2913
u → v cut, 425

minimum vertex cover, 1442, 3280, 3676, 3826
problem, 3280

minimum
vertex distance, 987
weakly cooperative guards problem, 2939

minimum weight, 689, 1374, 1431, 1768, 1787,
2947, 3010, 3592

balanced separator problem, 2820
connected dominating set, 2352
cycles, 3010
dominating set, 2122
drawing, 4097
feedback vertex set problem, 2947
matching, 959, 2102, 4092

minimum weight perfect matching, 689, 2102, 4092
in a graph, 2286
problem, 1201, 2286

minimum weight
spanning tree problem, 4020
Steiner subset, 2352
subset, 2423
tree, 2698

minimum weight triangulation, 1193, 1374, 1431,
2380, 3208, 3244, 3262, 3892, 4097

heuristics, 3244
minimum weight vertex cover, 1787, 3062

problem, 1787, 3062
minimum weighted

1-tree, 2016, 3456
dominating set, 1900
Euclidean matching, 991
latency problem, 4129
maximal irredundant set, 3713
spanning tree, 1260

minimum weighted total dominating set, 1900
problems, 1900

minimum weighted vertex cover problem, 3018
minimum width, 3756

tree layout, 3756
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minimumload levelling plan, 564
Minker, 1962
Minkowski, 1394

metric, 317, 1014
sum, 3731

Minkowskian geometry, 3359
MinMaxHeap, 1464
minor, 3476
Minoux, 2716
MINSAT problem, 3280
Minsky and Papert, 2062, 2325
minterm, 3528

normal form, 2325
Mints, G., 1409
MINVC problem, 3280
MIP, 3299
MIPS R10000 machine, 3803
miracle, 1498
Miranda, 1358, 1996
mirror, 1230, 3967

image, 1688
reflection, 2691

MIS
algorithm, 2782
problem, 3455

mismatche, 1872, 2715
mismatching, 1872
misoperation, 4
Misra and Chandy, 1157

proof systems, 1157
Misra, Jayadev, 2324, 3007, 3033
MISS

intersection graphs, 69
of a graph, 69

Missikoff, Michele, 3536
missing

information, 1626
value, 286, 744

Mitchell, 505
Mitchell, J. Roger, 3595
Mitrana, Victor, 3640
Mittal, Ravi, 3279
Mitzenmacher, Michael, 3622
mixed, 500
mixed boundary

conditions, 89
problems, 89

mixed
graph, 4057
networks, 3564
scoping, 500
strategy, 955, 2522
transitivity, 528

mixture, 2777, 3622
distribution, 2777

mixture of
a true distribution and a noise distribution, 3834
densities, 211
mark scan and reference counting, 1915, 2528
two COUNTER algorithms, 3622

Miyadera, Youzou, 3734
Mizuno, Masaaki, 3437, 3747, 3895
ML

PRS, 3152
type system, 3222

MM problem, 2299
MMCC, 2123
Mo, Jiancheng, 3414
Mo, Park Sung, 3473
mobile, 2216

cellular radio systems, 2444
communication, 2712
guard, 4127
networks, 3655
robot, 2853, 3862

Möbius function, 1117
*MOD, 753
MOD 2 gate, 3768
mod

2j arithmetics, 38
classes, 3107
m arithmetic, 2309

MOD m gates, 3768
MOD3 counting function, 2024
MOD5, 2024
MOD6

circuits of depth two, 3281
gate, 3281

MOD11, 2024
MODkP, 3144
MODkP/log, 3144
modp gates, 2040
MODk

n, 3377
modal, 2572, 3087

clauses, 3087
connectives, 440
deduction, 1204
functions, 2268

modal logic, 769, 1204, 1417, 1587, 2219, 2363,
2402, 2572, 3221, 3316, 3616

S5, 2572, 3616
modal

mu-calculus, 3043
µ-calculus model checking, 3823
operators, 1204

modal system, 769, 1204
S4, 1587

modality, 2344, 3893
mode, 17

handling, 17
of acceptance, 1550
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mode representation, 17
model, 1, 2, 45, 57, 119, 934, 966, 990, 1996

checker, 1638
model checking, 2510, 2655, 3381, 3880, 4083,

4140
for circumscription, 2510
problem, 2510

model for
concurrent processes, 995
parallel computation, 2101
VLSI, 953

model independence, 834
model of a

database, 231
page on demand system, 280

model of
algebraic types, 620
computation, 167, 199, 255, 777, 927, 986,

1043, 1045, 1101, 1133, 1199, 1203, 1231,
1350, 2070, 2156, 2280, 2409, 2411, 3195,
3671

concurrent systems, 3002
Kam and Ullman, 473

model of parallel
computation, 593, 777, 792, 1433, 1640, 1722,

2083, 2409, 2411, 2697, 3964
computing, 430, 3964

model of
program behaviour, 229
reconfiguration, 1971, 2317
the type freeλ-calculus, 125

model theoretically, 700
model theory, 95, 2046, 2077, 3392

for program schemas, 95
of the predicate calculus, 95

modeling, 919, 1964, 2562, 2733, 2737, 2923, 3101,
3564, 3863

B-tree insertion activity, 1460
hypergraphs, 2579
NUMA architectures, 3564
time of operations, 981

modelling, 522, 590, 2047, 2302, 2550, 3162, 3360
causality, 3360
computer systems, 520
concurrent behaviour, 1991
discrete dynamic systems, 1535
of feasible computing, 1485
operation times, 1180
sequential composition, 3353
systems, 1971

models of
processes, 966
programs, 966

modern programming languages, 443, 1311, 2528

modification of Paton algorithm, 115
modified

data manipulator networks, 1466
edit distance problem, 1906
Fourier spectrum, 2136
Petri net, 2047

Modula 2, 883, 1807, 2198
problem, 2198
syntax, 2198

modular, 1450, 2183, 3017, 3728
addition, 2584
algorithm, 2163

modular arithmetic, 2183, 2309, 3719, 3780
operations, 3548

modular
computations, 3076
decomposition, 3391, 3537
exponentiation, 3728
gates, 3032
inverse, 2167

modular multiplication, 938, 2901, 3719, 3728,
4009

algorithm, 4009
modular

program, 493, 546
programming, 1200
proofs, 3407
property, 1910

modular reduction, 1910
relation, 1910

modular
structure, 3027
sum, 2584

modular synthesis, 1515
of VLSI systems, 1515

modular term rewriting system, 1910
modular tree

transducer, 2078
transductions, 2078

modularity, 213, 837, 1490, 1910, 2219, 2733, 2773,
3017, 3396, 4022

of compilers, 2733
modularization

property, 3027, 4069
techniques, 1642

modularization theorem, 3027, 4069
for logical specifications, 3396

module, 6, 493, 524, 546, 582, 620, 631, 672, 1506,
1596, 1679, 1819, 1910, 2069, 2078, 2733,
2748, 3409, 3472

module allocation, 1819
problem, 3472

module assignment, 493, 546, 1819
problem, 546, 1806
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module
hierarchies, 237
in a data processing system, 6
interaction, 493
specifications, 120

modules in concurrent programs, 190
moduli, 3835, 4036, 4107

set, 4107
modulo

a composite, 3925
adder, 3898
classes, 3144
functions, 3165
m function, 3165

modulop

adders, 19
scalar multipliers, 19

modulo the empty word, 201
modulus division, 755
Moffat, Alistair, 3806
Molchanov, 98
Molchanov, N., 98
molecular

biology, 1906
graphics, 301, 422, 908
graphs, 9
modeling, 3155
structure, 9

molecule, 9
Molloy, 2806
Molter, U., 3603
Molter, Ursula, 2374
Molter, Ursula M., 3729
Molva, R., 3655
moment, 1222
monadic

1-modular tree transducers, 720, 2078
Church-Rosser systems, 720
output, 4060

monadic program, 501
schemata, 133

monadic
quantifiers, 3035
recursion scheme, 378
second order logic, 1886, 3035
string rewriting systems, 4085∑1

1, 3035
tree, 2078

MONADS II, 708
Monge

arrays, 2300
matrix, 3791, 3807
path decomposable tridimensional arrays, 3807

monic random polynomial, 606
Monien, 246, 664
Monien and Sudborough, 664

monitor, 227, 235, 237, 1176, 1807
definition, 235
implementation, 235
like structure, 1807

Monma and Wei, 1822
monoid, 1085, 1166, 1763, 3608

of factors of a language, 1732
presentation, 1363

monomial, 2702, 3333, 3403, 3834
monomorphic characterization, 1881
monomorphism, 1656
monotone, 526, 677, 1530, 2344, 2706, 3333, 3464,

3520, 4023
arithmetic circuits, 2796
basis, 877, 1015

monotone Boolean, 3464
circuits, 3335, 3464
function, 323, 435, 949, 3335

monotone circuit, 323, 1814, 1948, 2353, 3242,
3335, 3759

complexity, 1948
depth, 2796

monotone
clique, 2353
complexity, 3242, 3335
concave polygonal chains, 2877
contact networks, 2845
depth of Boolean functions, 877
DNF formulas, 2753

monotone formula, 323
size, 877

monotone
function, 435, 831, 1015, 2596, 4120
graph property, 1718
matrix searching, 1923
network complexity, 1015
nondecreasing, 677
nonincreasing, 677
parts, 1530
planar circuit value problem, 526
polygon, 677, 1530, 2426, 2706
polynomials, 3520
projections, 949

monotone real
circuit depth, 3759
circuits, 3464, 3759
formulas, 3759

monotone
sequence of arcs, 677
width two branching programs, 3685

monotonic, 1489, 1909, 2016, 3242, 3534
abstract property, 2348

monotonic array
grammars, 210, 228
languages, 210
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monotonic
map, 2348
nondecreasing, 1206
patterns, 818
polynomials, 2771
p-projection equivalent, 3242
scheduling, 2713

monotonically, 1328
monotonicity, 677, 826, 850, 1372, 2344, 2706,

2835, 3768
monotonicity property, 826, 850, 2016

of k-d trees, 850
mono-unary algebra, 1205
MONSTR, 3404
Montague, 1229

grammar, 1229
intensional logic, 1367

Montaña, J.L., 3767
Montanari, 3510
Monte Carlo, 1141

algorithms, 2116
estimation, 793
experiments, 689

Monte Carlo inversion, 46
of data, 46

Monte Carlo
method, 46, 211, 416, 2916, 3225
randomized algorithm, 2286
study, 2777, 3225

Montgomery algorithm, 3719
Moon, Sang-Jae, 3719
Moore, 668

machine, 2268
Moore-Penrose generalized inverse, 1502
mops, 2499
Moran, S., 724
More, 786
Moret, Bernard M.E., 3855
Morgan, 2452
Morgan, C., 3397, 3404, 3495, 3505, 3548, 3556,

3577, 3623, 3628, 3649, 3651, 3717, 3764,
3784, 3837, 3874

Morgan, Carroll, 3356
Morita and Harao, 2430
Morita and Ueno, 2430
Moriya, Tetsuo, 3357
morphic equivalence, 1076
morphism, 361, 780, 1076, 1572, 1973, 2501, 3072,

3213, 3357, 3640
in a category, 780

morphogenesis, 197
Morrii, M. and M. Kasahara, 2609
Morris, 177, 547, 576, 737, 1158, 1266, 1280, 1290,

1446
algorithm, 1266

starvation free solution, 1266
Morris, J.H., Jr., V.R. Pratt, and D.E. Knuth, 265
Morris, Joseph M., 3478
Morris/Morgan/Gardiner, 1941
Morse, 655

sequence, 655
mortal pair of matrices, 3593
MOS memory devices, 817
mosaic, 2636
Mosca, Raffaele, 3460
Moses, 12
most critical edge, 3761
most general, 57, 752

E-unifiers, 1531
unifier, 3157, 3521

most
privileged security class, 1532
recent property, 501
recently used, 2291

most vital
edge, 2248, 2741, 3425
edges problem, 2556

motion
coordination, 1044
estimation, 2136
in the plane, 1044

motion of a
disk head, 63
particle in a stream, 22

motion planning, 1044, 1599, 1779, 1826, 2142,
2744, 3131, 3406, 3731

Motzkin, 858
algorithm, 858

mountainous terrain, 564
move to front, 1633, 1724, 2195, 2829, 2971

heuristic, 691
rule, 1633

movement, 564, 845, 1267, 2053, 2476
moving

head disk, 1771
many nonconvex bodies, 1044
non-systems oriented software, 1169
obstacles, 2142, 2853
operating system software, 1169
parallel obstacles, 2142
point of view, 3693
problem, 1387
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MST, 165, 317, 759, 813, 1544, 1777, 2741, 2922,
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Mühlbacher, Steinparz, and Tinhofer, 646
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multibit encryption and decryption, 1932
multibound, 3419
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multibus, 3042
multiprocessor systems, 3042

multicache
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system, 1874
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protocols, 4053
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multicasting, 887, 3716
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access protocol, 2048
capacity, 2048
priority protocol, 2048
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multicommodity flow, 1783, 2416

demands, 2820
network design problem, 2820
problem, 1783, 2416, 2668, 2820
trees, 2820

multicomputer, 668, 2479, 2780, 2861, 3965
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multiconnected, 1267
multiconnection network, 2724
multicounter machine, 727, 1068, 1139
multidatabase, 2147, 3349

consistency, 2147
systems, 2917, 2923, 3349

multidestination paths, 2724
multidimensional, 615, 748, 807, 2836, 3867
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algorithms, 748
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binary search tree, 678, 718, 850
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index, 3867
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multidimensional reconfigurable mesh, 2697
multidimensional search, 281, 1521
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multidimensional searching, 422, 774, 908, 1146
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finite automaton, 4004
one-way finite automaton, 2063
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hashing, 2184
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searches, 678
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data structures, 2638
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files, 855
search, 855
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secure databases, 3690
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transactions, 3690
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information retrieval, 61
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databases, 3867, 4098
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multipattern matching, 3970
problem, 3970

multipeg tower of Hanoi problem, 2805
multiple access, 556

broadcast network, 2929
network, 2929
to a tree, 333, 360

multiple
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operations, 2223
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multiway tree, 1913, 2891
structure, 3447

multiwriter variable, 2451
multi-access system, 553
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mutually, 255
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mutually exclusive, 33, 430, 754
access, 686, 1807
execution, 1807
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independent processes, 1126
obscuring defectives, 3775

mutually recursive
function systems, 2749
specifications, 995

MVD, 481, 608, 996, 1094
mvds, 1026
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MWT, 2380, 3892

subgraphs, 3892
Myhill LBA-problem, 246
Myoupo, Jean Frédéric, 2364, 3459, 3480
Myrvold, Wendy, 3850
m-ary search tree, 1451
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m-combinations, 1876
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m-free
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language, 948
word, 948

M-grammar, 1229
m-machine scheduling, 2831

problem, 2831
M-pitfall protocol, 1708
M-PRAM, 2411
m-reducible in polynomial time, 832
M-sequence, 907
m-sequence, 2881
m-sequences, 2881, 3894

N
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N queens, 1940
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n queens problem, 1432
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N × N matrices multiplication, 2673
(n × n) matrices, 15
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Nadot and Vaysseix, 147
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construct, 3677
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query, 742
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natural model, 3938
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convex, 3892
neighbor problem, 301, 908

near neighbor searching, 422
problem, 422

near neighbors, 422
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near optimal
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solution, 560, 1014, 2789
speedup, 2173

nearer server rule, 3492
nearest lattice vector, 3468

problem, 3468
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algorithm, 422
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3026, 3168, 3524, 3799

cover, 429
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noise, 3067, 3834, 3888
covariances, 49
model, 3834
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algorithm, 3252
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channel, 4035
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oracle, 3299
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nonadditive, 4103
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resource allocation problem, 851
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nonapproximability, 3569

results, 3843
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binary operation, 2506
parallel prefix computation, 2506
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programs, 1589
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interprocess communication, 2055
multistage interconnection network, 2724
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noncenter node, 3670
noncentralized solutions for mutual exclusion, 3260
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Boolean function, 1007
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procedure, 458, 3088
program, 776, 1306

nondeterministic programming, 340
languages, 629, 3432



Subject Index / Information Processing Letters 78 (2001) 5–336 203

nondeterministic
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safety specifications, 2210
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nondeterministic space, 664, 3130
bounds, 664

nondeterministic space complexity, 2378
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coteries, 2852
k-coteries, 2852, 3437

nonemptiness, 2262
problem, 1993

nonempty, 740, 948, 2152, 2636, 3792
groups, 760
intersection, 1859
set, 1630
string, 1106, 2851
subset, 1630
substring, 1106
triangles, 1431
word, 730

nonerasing, 242, 1572
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morphisms, 1572

nonexact (experimental) data, 172
nonexistence of a

cover, 438
polynomial algorithm, 205

nonextendible independent set, 2635
nonground success patterns, 2679

nonhalting problem of Turing machines on a blank
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nonincreasing first fit, 2404
nonincremental, 1179, 1844
nonindependent problems, 754
noninteracting processes, 995
noninteractive, 3871
noninterference of solid objects, 522
noninterleaving, 1991

semantics, 2402
nonintersecting

line segments, 2083, 2091, 2417
straight line segments, 1431

nonisomorphic graphs, 1212
with the same T-polynomial, 1212

nonisomorphic trees, 266, 1212
nonlinear, 287, 1956, 3606, 3894

algebraic equations, 287
differential equation, 22, 1207
equations, 2824
filter generator, 3606
filters, 3894
layered resolution deduction, 1289
lower bound, 597, 719, 3377
numerical analysis, 2334
patterns, 2137
skewing scheme, 2410
upper bound, 1839

nonlinearity, 3672, 3859
of balanced Boolean functions, 3672

nonlocal
data access, 566, 703
predicates, 3595

nonlooping DPDA, 539
nonmalicious distributions, 2915
nonmaximal

directed paths, 335
unilaterally connected subgraphs, 335

nonmodular operations, 4036
nonmonadic, 2078

second order term languages, 4061
nonmonotone

polynomial, 3520
projections, 949

nonmonotonic, 1555, 2510
heuristics, 3156
reasoning, 1555, 2513, 2839
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arcs, 905
integer variables, 227
integers, 138, 304, 341, 371, 801, 936, 939, 990,

1507, 1687, 2615, 2636
operators, 81
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real numbers, 78
reals, 1533
weights, 764, 3450

nonnormalizing, 3916
term, 3916

nonnumerical, 1286
algorithms, 2577
mathematics, 54, 334, 1109, 1665

nonomniscient data bases, 744
nonorthogonal retrenched subspace, 267

method, 267
nonoverlapping

address intervals, 1717
convex polygons, 884
ears, 856

nonparametric operation, 3916
nonpartitionable point sets, 1057
nonperiodic, 868

scheduling, 639
nonpolygonal world, 1394
nonpolynomial, 1152

time, 393
nonpreemptable resources, 2728
nonpreemptible resources, 418, 1050
nonpreemptive, 1742, 2362, 3828

algorithm for scheduling, 868
DD scheduling problem, 519
schedule, 504, 519, 648, 2757, 3470

nonpreemptive scheduling, 1453, 3960, 4023
problem, 4023

nonprimitive recursive, 1441
function, 1441

nonprincipal rational cone, 900
nonprocedural query languages, 1063
nonqualified

coalition, 3821
set, 3652

nonquasiparity Berge graph, 3045
nonquiescent cell, 75
nonramification lemma, 2549
nonrational AFL, 874
nonreading machine steps, 539
nonreconfigurable nonpreemptive scheduling

policies, 2133
nonrecursive, 458, 2523

algorithm, 247, 458, 827, 1508, 1913
Datalog programs, 3150
discrete density function, 1616
formula, 141
procedure, 2688
tree traversal, 511

nonrecursivity, 501
nonreducible string, 7

nonredundant
cover, 1377
covers of functional dependencies, 1377
FD covers, 1377

nonregular
context free language, 1134
deterministic context free language, 2378
language, 879, 1068, 1550, 2859, 2982, 3202
tally languages, 3202

nonrenewable resources, 519
nonrepetition rule, 79
nonrepetitive implementation, 1316
nonrigid, 1205
nonscalar

complexity, 1269, 4074
multiplication, 472, 1164, 3218

nonselfembedding, 1096
term rewriting system, 1096

nonselfprintable sets, 1622
nonsensical values, 744
nonsequential

processes, 275
programs, 883
systems, 275, 322

nonserial dynamic programming, 1442, 1570
formulations of satisfiability, 1570

nonsimilarity, 467
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dpda, 1034
matrices, 1502
submatrices, 2334
Toeplitz matrices, 2334

nonsmooth convex distance functions, 3599
nonstandard transformations over matrices, 2073
nonstarving strategies, 345
nonstrict, 1372
nonstructural subtyping, 3302
nonsurjectivity, 2631
nonsymmetric, 852

functions, 3059
nonterminal, 13, 330, 438, 683, 778, 1301, 1331,

1988, 3162
bounded grammar, 218
nodes, 62, 799
separated, 720
separation property, 680
symbols, 302, 362, 474, 720, 1722

nonterminating term rewriting system, 2085
nontermination, 1347, 1372
nontransitive relation, 809
nontrivial

functional dependencies, 372
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distribution, 566
logical definitions, 3627
memory access, 3564
pseudokeys, 1037
query distribution, 1953
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nonunimodal region, 46
nonunique

decipherability, 1251
precedence relations, 263
solution, 39

nonweighted graph, 3612
non-3-colorable graphs, 3088
non-3-colourability threshold, 3651
non-A-free graph, 4071
non-conflict free multivalued dependency sets, 996
non-context free, 2061

context sensitive languages, 2488
languages, 3195

non-FIFO channel, 1150, 1911
non-finite axiomatizability, 3951
non-ground terms, 847
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triangulation, 1412
non-Horn, 1962

logic programs, 1962, 2513
sentences, 1289

non-left recursive form, 474
non-link information, 176
non-Markovian coupling, 1700
non-null

path, 701
strings, 13

non-path, 110
non-P-invariant Petri nets, 981
non-simply connected manifolds, 711
non-SOS operational semantics, 3813
non-tree edge, 1745
non-two-phase locking protocol, 1708
non-word local designs, 1095
norm, 2124, 2395, 2922, 3468, 3961, 4123

function, 2794
normal
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defaults, 2513
density, 211
distribution, 3654
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of data base relations, 634
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hypercube algorithms, 2599
modal logics, 3087
order evaluation, 1985
programs, 2269
random variables, 211
solution, 81
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normalized
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BPA processes, 2403
PA processes, 4000

north east nearest neighbors, 968
Noshita, 1375
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approximable in polynomial time, 3730
context free, 1325
provable in F, 1134

¬PARITYn, 3377
notation for distributed operations, 1461
notational formalism, 1306
notch, 1972
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calculus, 2046
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noun phrases, 33
NOW, 3744
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3059, 3584, 3650, 3995
of Kn, 3790
problem, 3584

oriented, 60
addressing, 60
balanced trees, 54
depth first search, 1745
graph, 4057
planar graphs, 2902
rings, 3378
tree, 164, 244
Voronoi diagram, 2011

orienting, 3584
edges, 3790
graphs, 3584

origin, 4129
Orloff, 2372
Orlowska, 1567
O’Rourke et al., 1412
Orozco, J., 3501
orthogonal, 253, 774, 2208, 3404, 3666, 3723, 3973

arrays, 3400

graph drawing, 3401, 3666
hyperrectangles, 2289
hypersquares, 2289
intersection searching, 774
lists, 455
object, 748, 774, 2119
polynomials, 253
projections, 2242, 3904
range query, 859, 2106
rectangle intersection, 774
segment intersection search problem, 2071
straight line segments, 3723

orthogonal subspace, 267
method, 267

orthogonal
trees network, 759
TRS, 2676

orthogonality, 2317, 2676
orthogonalization, 2098
orthogonally connected multiprocessors, 2123
ortholattice, 3695

identities, 3695
orthomodular lattices, 3695
OS/360, 296

catalog management, 296
OS/VS1, 203
Osborn, 798, 2449
Ostrand, Phillip A., 1309
other agent, 3986
OTN, 759
Ottmann and Wood, 3817
Otto, Martin, 3392
out

degree, 2283, 2806
of band communication, 885

outdegree, 128, 441, 1568, 1660, 3153, 3644
outer face, 518
outer layer, 1136

of a set of points, 1136
outer

product, 198, 786
vector product, 1269, 1502

outermost needed
rewriting, 3753
strategy, 3753

outerplanar, 518, 1528
algorithm, 518
graph, 518, 1828, 3809

outlet, 2724
output, 19, 390, 526, 590, 719, 745

arcs, 67, 1964
behavior, 1316
buffer, 420, 1385
characteristics, 1721
free path, 1598
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output (cont.)
input path, 1598
nodes, 745

output polynomial, 4055
algorithm, 4055
time, 4055

output processes, 878
output sensitive, 3992

algorithm, 3374
peeling, 3374

output
specification, 178
terminals, 19
vertices, 808
wire, 3559

outregular digraph, 3644
outward connectivity, 392
Ouyang and Palem, 2783
overflow, 16, 57, 387, 863, 868, 1238, 2080, 2192,

2509
area, 1238
block, 203
bucket, 2080
handling, 203
in hash tables, 157
movings, 925
technique, 925

overhead, 24
overlap, 585, 1721, 2135, 3453
overlap closure, 2085

construction, 2085
overlap

free words, 2785
graph, 2483, 4057

overlapping
segments in storage, 187, 633, 1030
substrings, 615
subtrees, 114

overlay, 3582
of two simple polygons, 3582

overloaded, 548, 2080
construct, 548

overloading, 548, 2707, 3222
capabilities in Ada, 548
of operators, 548

Overmars, 1327, 2267, 3820
Overmars and Harel, 2950
Overmars-van Leeuwen structure, 2267
overprint operation, 119
Owicki and Gries, 3201, 3419
Owicki method, 962
Owicki-Gries logic, 1875

P
P, 1622, 1726, 2243, 2626, 3118, 3134
⊕P, 2109, 2954

P= 2ACMPRC= 1ACMPRC, 1139
P= NC, 2428
P = NP, 144, 209, 1536, 1887, 1894, 2118, 2601,

2635, 2659, 2797, 2935, 3174, 3472, 3491,
3643, 3730, 3808, 3887, 4055, 4117

P=? NP, 209
question, 767, 1622

P
?= NP question, 1390

P= P#P, 2179, 2453
P �= NP, 207, 798, 832, 1209, 1615, 1887, 1890,

1891, 2753, 3525, 3634, 3842
P �= PSPACE, 2993
P� NP, 1390
P� NP(A), 1390
P and

NP, 1134, 1887
V operations, 686, 1158, 1176

P complete, 411, 1203, 1332, 1778, 2124, 2243,
2355, 2383, 2389, 2428, 3268

problems, 2124
P

completeness, 1332, 1484, 1778, 2243, 3268
hard to compute, 1484
immunity, 1894
NP problem, 1894
operation, 1158, 1446
Turing equivalence, 1294
uniformity, 2167

P versus NP, 1134
question, 2560

P 〈k, l〉 language, 160
#P, 674, 2179, 2434, 2453, 2526, 2870, 3550
#P complete, 1442, 2887, 2894

problems, 2894
#P

completeness, 2887
hard problem, 2813

p-measure, 0, 3438
P ′′-language, 535
P(A) = NP(A), 1390
P(B) �= NP(B), 1390
P(d(n)), 1887
P(d(n)) �= NP(d(n)), 1887
P(d(n)) = NP(d(n)), 1887
P8-EAA, 749
(p,q)-dpda, 696
P/log, 3144
P/poly, 1341, 3071, 3869
P1−help(NP∩ coNP), 3469
P1−help(UP∩ coUP) = UP∩ coUP, 3469
P2//Cmax, 3461
P4

laden graphs, 3391
lite graphs, 3391
tidy graphs, 3537
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P5, 3460
free graphs, 3460

PP−comp, 3134

PNP, 3674
upper bound, 3674

PA, 395
⊕PA, 2109
PAC, 3567

learnability, 2792
learnable, 2439, 3337, 3685

PAC learning, 2224, 3067, 3252, 3489, 3567, 3626,
3685, 3834, 4031, 4056

algorithm, 3337, 3489
PAC model, 2406, 2792, 3252
PAC+ MQ algorithm, 4056
Pacas-Skewes, 1964
Pacault, 110
Pacault’s algorithm, 110
Pachl, Jan, 2520
packed decimal

keys, 1037
numbers, 1037

packet, 1276, 1730, 2199, 2642, 2686, 2701, 3591,
3609, 3726

delivery process, 3609
radio network, 3152, 3591

packet routing, 3979
algorithms, 2561

packet store rewriting, 3404
packet switched, 2686

d-cube, 2914
multiplexer, 2686

packet
switchers, 1596
switching network, 3591
transit times, 3609

packing, 530, 672, 1031, 1448, 2436, 3105, 3552,
4065

algorithms, 622, 3105
and covering problems, 672
in two dimensions, 530
items, 1448
problem, 2392, 3105, 4065
rectangles, 530
strategy, 1448

PACS, 4031
model, 4031

pad, 3169
sorted, 3169

Padé
approximants, 2334
tables, 2334

paddable languages, 3144
padded list, 503
Padró, Carles, 3529, 3530, 3821

page
arrangements, 1556
connectivity graph, 2041

page fault, 21, 280, 338, 366, 1397
count, 366

page
faulting, 1397
faults, 310, 338, 366
fetches, 1735
management schemes, 338

page on demand
policy, 280
system, 280

page pull, 338, 366
count, 338

page
reaccess, 2041
reference strings, 260

page replacement, 3577
algorithm, 890, 3577

page
swaps, 498
trace, 338
transfer, 906
utilization, 925

paged
computer systems, 280
segmentation, 933

paged virtual memory, 229
system, 338, 366

pagenumber, 3116
pager, 747
pagination, 229, 260

procedures, 229
paging, 21, 142, 229, 280, 366, 498, 890, 1397,

3754, 4066
algorithm, 260, 338, 366, 3754
behaviour, 260
environment, 498, 1397, 2108, 2291
mechanism, 21
performance, 229
problem, 3754
rate, 310
scheme, 21
strategy, 1735

Pagli, Linda, 3600
pair

algebra, 3782
index, 848, 2017

pair of
languages, 61
nodes, 1309
nonadjacent vertices, 1778
vertices, 101, 505, 2708, 2871, 2966, 3529,

3530, 3576, 3949
words, 640
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paired
sequential lists, 387
stacks, 2816

pairing
heaps, 2558
problems, 881

pairwise
adjacent vertices, 1904

pairwise balanced
combinatorial designs, 2848
design, 2848

pairwise compare and interchange operations, 1177
pairwise comparison, 3225, 3363, 3833

matrices, 3833
pairwise

disjoint sets, 271, 1910
incompatible objects, 69
independence, 3993
intersection property, 742

palindrome, 2503, 3140
left factor, 685
of even length, 2503

palindrome recognition, 182
algorithms, 182

palindrome words, 685
palindromic subtrees, 2503
Pallo, 3822, 3915

representation, 3822
Pallo, Jean, 3431
Palmer, 338
palstar, 2503
Pan

bound, 540
technique, 540

Panaite, Petri¸sor, 3361
pancake interconnection networks, 2602
Panconesi and Ranjan, 2258, 2659
Panconesi, Alessandro, 3294, 3673
pancyclic graph, 4052
pancyclicity, 4052
Pandey, A., 1841
Pang, Chaoyi, 3523
Panigrahy, Rina, 3539
Papadimitriou, 1456, 1826, 3588
Papadimitriou and Silverberg, 1826
Papadimitriou and Yannakakis, 642, 1823, 2258,

2377, 2659
Papadimitriou-Silverberg algorithm, 1826
Papaefthymiou, Marios C., 3576
parabola, 3191
paradigm, 808, 1622, 2113, 2231, 2531, 2563, 2570,

2874, 3840
paradox free logic systems, 2046
parallel 2-3 tree, 807, 2194
parallel access, 3674

to NP, 3674

parallel
accessing mechanism, 251
algebraic circuit complexity, 1006

parallel algorithm, 251, 623, 820, 905, 1042, 1113,
1133, 1143, 1153, 1199, 1202, 1203, 1273,
1315, 1332, 1350, 1361, 1386, 1396, 1404,
1430, 1488, 1509, 1540, 1554, 1582, 1583,
1586, 1590, 1648, 1683, 1692, 1701, 1726,
1729, 1762, 1766, 1780, 1799, 1810, 1821,
1842, 1876, 1899, 1951, 1990, 1997, 2022,
2083, 2152, 2215, 2217, 2270, 2322, 2340,
2357, 2359, 2394, 2415, 2467, 2468, 2486,
2494, 2517, 2575, 2577, 2597, 2605, 2714,
2725, 2808, 2812, 2825, 2873, 2911, 2933,
2961, 2969, 3007, 3018, 3089, 3106, 3147,
3159, 3178, 3184, 3203, 3215, 3220, 3350,
3482, 3490, 3516, 3543, 3702, 3756, 3963,
4128

design, 2871
parallel algorithm for

dominators, 1350
eliminating cycles, 1965
finding the closest pair of points, 593

parallel algorithm for maximal
cliques, 1624
matching, 1199

parallel algorithms, 623, 759, 1154, 1203, 1231,
1395, 1404, 1430, 1488, 1539, 1554, 1624,
1668, 1722, 1726, 1810, 1876, 1878, 1879,
1896, 1900, 1903, 1942, 1944, 1945, 1947,
1951, 1961, 1965, 1983, 1990, 2004, 2009,
2024, 2036, 2042, 2044, 2052, 2083, 2094,
2101, 2102, 2115, 2123, 2130, 2143, 2151,
2152, 2153, 2155, 2163, 2167, 2173, 2181,
2186, 2193, 2194, 2197, 2199, 2212, 2217,
2222, 2234, 2238, 2243, 2244, 2256, 2263,
2270, 2286, 2296, 2299, 2302, 2308, 2315,
2322, 2328, 2340, 2357, 2359, 2362, 2389,
2390, 2393, 2394, 2408, 2409, 2410, 2411,
2412, 2413, 2415, 2427, 2450, 2455, 2465,
2467, 2475, 2486, 2490, 2492, 2494, 2506,
2516, 2517, 2530, 2537, 2575, 2577, 2587,
2592, 2597, 2603, 2605, 2610, 2620, 2624,
2625, 2634, 2678, 2686, 2695, 2696, 2697,
2699, 2706, 2714, 2725, 2727, 2732, 2746,
2769, 2793, 2795, 2796, 2808, 2812, 2814,
2822, 2825, 2834, 2850, 2871, 2873, 2874,
2911, 2929, 2932, 2961, 2964, 2969, 2971,
2990, 3007, 3018, 3033, 3040, 3044, 3076,
3106, 3147, 3154, 3159, 3169, 3172, 3178,
3203, 3211, 3215, 3220, 3236, 3237, 3286,
3288, 3292, 3296, 3301, 3319, 3326, 3342,
3350, 3399, 3414, 3415, 3425, 3427, 3441,
3443, 3459, 3480, 3482, 3490, 3500, 3516,
3543, 3573, 3600, 3665, 3671, 3739, 3747,
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parallel algorithms (cont.), 3756, 3817, 3847, 3927,
3936, 3964, 3965, 3987, 4071, 4078, 4128,
4142

parallel algorithms for
addition and multiplication, 2620
exponentiation, 2328
merging, 2825
traversing trees, 2151

parallel
application analysis, 3739
approximability, 2124
architecture, 1445, 1466, 1740, 1810, 1847,

1983, 2101, 2218, 3459, 4013
parallel arithmetic

algorithms, 1692
computing, 3443

parallel assignment, 82, 3305
instructions, 82

parallel asynchronous
algorithm, 2186
connected components, 2186

parallel
banyan, 2724
batched planar point location, 1883
behavior projections, 950
Boolean operations, 2218
branch and bound algorithm, 1272
bucket sort, 1525
cardinality stack, 2194

parallel circle cover
algorithms, 1539
minimization algorithm, 1805

parallel
circuits, 1680
classifier, 2634
clique tree constructing algorithm, 1747
coloring of planar graphs, 1395
combination, 995

parallel comparison tree, 1878
model, 2732

parallel complexity, 777, 1007, 1083, 1762, 2153,
2243, 2339, 2389, 2964, 3172, 3268, 3665

parallel complexity of computing, 623
a maximal set of disjoint paths, 2339

parallel complexity of
finding a blocking flow, 1762
graph properties, 1007
matching on general graphs, 2961
maximal matching on bipartite graphs, 2961

parallel composition, 275, 1929, 2060, 2294, 2295
of two cyclic programs, 1263
operator, 1788

parallel compounds, 604
parallel computation, 145, 208, 259, 591, 593, 751,

777, 849, 867, 883, 927, 944, 964, 973, 978,

986, 1095, 1115, 1132, 1203, 1242, 1272,
1354, 1376, 1396, 1433, 1484, 1499, 1508,
1522, 1603, 1608, 1640, 1847, 1883, 1893,
2173, 2250, 2270, 2599, 2985, 3111, 3220,
3480, 3529, 3743, 3796

model, 2320, 2806, 3326
of the edit distance, 1640
thesis, 964

parallel computational
complexity, 1353, 2562
geometry, 1583
models, 1821

parallel computations, 1153, 1722, 2252, 3376, 3935
parallel computer, 214, 867, 1047, 1177, 1539,

1730, 1900, 2222, 2562, 2699, 2793
structure, 1293
systems, 2362, 2624

parallel computing, 864, 1632, 1651, 1683, 1780,
2065, 3060

time, 1747
parallel

conditional, 2366
conflict free access, 2045
connectivity algorithms, 3945
construction, 1990, 3203
context free grammars, 2181
Cramér rule, 1386

parallel data
paths, 106
structure, 1488

parallel database, 4089
systems, 2737

parallel
depth first traversals, 2151
dictionaries, 3817
dynamics of positive automata networks, 2432
edges, 136, 299
evaluation, 145, 208, 896, 1372, 1692, 2293,

2538, 2957
parallel execution, 896, 1445, 1730

time, 3423
parallel

garbage collection, 1257
generation of memory addresses, 2045
grammars, 749, 1244
graph algorithm, 1115, 2492
hashing algorithms, 251
hierarchical cellular array processor, 963
hybridsort, 1801
implementation, 379, 1348, 1740, 1896, 2173,

3749
integer sorting, 2036

parallel interval
graph recognition, 1947
narrowing, 4078
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parallel
iterated bucket sort, 1766
iteration, 995
join algorithm, 3151
jump searching algorithm, 1296

parallel linear algebra, 4132
library, 4132
package, 4132

parallel
list update problem, 2971
lossless image compression, 3342

parallel machine, 1242, 1315, 1896, 1942, 2036,
2465, 3610, 3743

problems, 1180
parallel machine scheduling, 3610

problem, 3461
parallel

makeheap, 2678
map, 2631, 3466, 3718
matching, 2194
matrix computation, 1445
maximum matching algorithm, 1315
median algorithm, 1113

parallel memory, 524
access, 2410
modules, 524
system, 2045

parallel
merge process, 728
mergesort, 2455

parallel merging, 728, 956, 1296, 1884
algorithm, 728, 2825

parallel
model, 1353, 3741, 4151
models of computation, 1371
moves, 2532, 2604
multiple search, 2115
multisection, 783
NC algorithm, 2779
neighbour sort, 1296

parallel numerical
algorithms, 1445
applications, 4132

parallel
operations, 43, 950, 1257, 2123
operators, 2653

parallel parsing, 1754
algorithm, 3292

parallel
polynomial division, 1154, 1353
potential, 728

parallel prefix
algorithm, 2413, 3965
computation, 2506

parallel priority queues, 2263
parallel problem, 430

description, 368
parallel processes, 44, 86, 404, 766, 1200
parallel processing, 43, 45, 71, 106, 127, 159, 214,

259, 477, 526, 653, 659, 733, 735, 783, 792,
896, 943, 950, 963, 966, 1007, 1090, 1126,
1177, 1191, 1200, 1245, 1286, 1293, 1354,
1361, 1455, 1539, 1595, 1596, 1617, 1624,
1663, 1668, 1699, 1747, 1769, 1795, 1810,
1821, 1831, 1880, 1895, 1899, 1900, 1954,
1979, 2025, 2126, 2168, 2184, 2197, 2218,
2256, 2362, 2390, 2409, 2431, 2482, 2515,
2525, 2538, 2583, 2599, 2601, 2606, 2610,
2624, 2673, 2684, 2724, 2737, 2738, 2742,
2743, 2745, 2779, 2783, 2789, 2793, 2810,
2834, 2861, 2868, 2885, 2913, 2933, 3026,
3044, 3065, 3068, 3070, 3111, 3183, 3201,
3227, 3239, 3362, 3367, 3425, 3427, 3442,
3445, 3470, 3480, 3559, 3565, 3605, 3740,
3742, 3743, 3780, 3812, 3898, 3914, 3934,
3935, 3959, 3979, 4036, 4038, 4089, 4107,
4108, 4132

architectures, 1126
environment, 2610
language, 45
of HCB_trees, 1663

parallel processor, 639, 807, 905, 950, 1126, 1257,
1855, 2045, 3433, 3488, 3565

interconnection schemata, 659
parallel product, 1678
parallel program, 604, 632

schemata, 357
parallel programming, 237, 259, 3935

language, 1617
paradigm, 3935
primitives, 43

parallel
programs, 604, 632, 1176, 1632, 3007, 3419
projection, 2638
p-adic computation, 1595
queries, 3705

parallel queries to
an oracle, 3705
NP, 3887

parallel quicksort algorithm, 3700
parallel RAM, 1007, 1152, 1525

algorithm, 1648
parallel random

access machine, 1133, 1231, 1350, 1522, 1540,
1608, 1689, 1722, 1753, 1942, 1986, 2181,
2409, 2411, 2697, 2873, 3509, 3955

permutation generation, 3803
parallel recognition, 2537, 3040

algorithms, 4071
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parallel
reference counting algorithm, 1257
residual algorithm, 3443

parallel rewriting, 572, 778, 1643, 1950, 3074
systems, 572

parallel
routing algorithm, 3726
scanning, 1663
search, 1165
searching, 1663
selection, 1042, 1538
8-erasing array acceptors, 749
simulation, 2814, 3934
slicing algorithm, 3215
solution of linear equations, 1386
sort algorithms, 728

parallel sorting, 1801, 1884, 2036, 2793
algorithm, 2455

parallel
speedup, 1203
stacking, 666
strong orientation, 986
synchronous algorithm, 2186

parallel system, 368, 379, 555
problem, 430
schema, 555

parallel systems, 368, 379, 1617
behavior, 555

parallel task
detection algorithms, 106
system, 2362, 2624, 4023

parallel
tasks, 106, 2133, 3227
thinning algorithm, 2302

parallel time, 526, 986, 1006, 1113, 1132, 1847,
1924, 2036, 2101, 2193, 2263, 2503, 2633,
2789, 2871, 3284, 4128

bounded reducibility, 2252
bounds, 3600
complexity, 1353, 1395
on a SIMDAG, 526

parallel
trace driven simulation, 2686
transmissions, 1084

parallel tree
contraction, 3376
difference algorithm, 3423

parallel
uniform hashing, 2094
update, 1231
user programs, 1176

parallel, bulk synchronous, 4078
parallel/distributed architectures, 3749
parallel/sequential array automaton, 71

parallelism, 232, 256, 568, 590, 667, 693, 777, 883,
896, 950, 992, 1012, 1060, 1126, 1332, 1386,
1404, 1586, 1632, 1831, 1909, 2133, 2390,
2402, 2538, 2737, 3319

parallelizability, 905
parallelizable, 2193

lexicographically first maximal edge induced
subgraph problem, 1528

tasks, 3912
parallelization, 1753, 2359, 2412, 2486, 2592, 3342,

3516
parallelize, 1753, 2359
parallelized, 3433
parameter, 22

estimates, 1502
estimation, 2009

parameter of
a graph, 3214
program components, 190

parameter
space, 1895
values, 2049

parameterized, 1607, 2774
algebraic types, 620
algorithms, 4037

parameterized complexity, 3624, 4037
theory, 3624

parameterized
matching, 2774
pattern matching, 2774
problem, 4037
recurrent systems, 3905
string matching, 2774
triangle inequality, 4030

parameterless functions, 548
parametric, 2481, 2657, 2690

form, 284
network flows, 1727
optimization, 1727
polymorphism, 3916
search, 1685, 2232, 2784, 3016, 3056, 3507

parametric searching, 2674
technique of Megiddo, 2674

parametric stable marriage, 1727
parametricity, 3916
parametrized recurrent systems, 2749
paramodulation, 2648
PARBS, 2697, 3127
Pardo, Luis M., 3767
parent, 176

pool, 1717
parentheses, 684, 1981, 3162, 3431, 3844
parentheses matching, 2322

problem, 2322
parentheses strings, 3431, 3844
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parenthesis, 684, 3844
language, 680, 2522
string, 684

parenthesized languages, 311
Pareto optimum, 809
Parfenoff, I., 3537
Parhami, Behrooz, 2901, 3812, 3832
Parikh, 440, 1417
Parikh bounded

languages, 951
property, 951

Parikh
boundedness, 951
mapping, 3
theorem, 356

parity, 1452, 1608, 2109, 3377, 3594
parity

acceptance, 2070
accepting mode, 3901
branching programs, 3901
checks, 3606, 3923
detection, 2833
function, 1152, 2040, 2121, 2325
games, 3823
gates, 3594
like languages, 3046
OBDD, 3781, 3901
ordered binary decision diagrams, 3781
sequence, 1106
tests, 2764

¬ PARITYn, 3377
Parityn function, 3377
Park, 973, 1399
Park et al., 3871
Park, Choonsik, 3859
Park, Kunsoo, 3577
Parker, 659
Parlati, Giuseppe, 3382
Parlog, 1306
Parnas, 86, 254
Parnas, Michal, 3834
parsable, 457
parse, 26, 910, 1197

natural languages, 2329
of a substring, 910
sets, 989
stack, 26
tree, 273, 548, 1264, 1988, 2670, 2717, 3537
trees with arcs, 218

parsed program, 582
parser, 26, 263, 384, 457, 495, 582, 690, 747, 750,

779, 822, 975, 1105, 1299, 1308, 1331, 1360,
1526, 2329, 2585, 2675, 2693, 2862, 2883

deadlock, 582
generating systems, 2883
transformation, 2883

parsimonious, 3386
complete sets, 3386

parsing, 112, 169, 302, 362, 438, 457, 539, 582, 690,
750, 779, 835, 910, 975, 1144, 1197, 1229,
1311, 1331, 1360, 1367, 1500, 1754, 1922,
1988, 2318, 2675, 2717, 2768, 3292, 3346,
3994

algorithm, 910, 1229, 1360, 3162
conflicts, 779
efficiency, 1331
framework, 683
methods, 2733

parsing of
context free languages, 1722
montague grammar, 1229
natural language, 3162

parsing
process, 495, 582
programming languages, 302, 362
step, 1229
tables, 457, 747, 2318
technique, 457, 750, 2522

Parthasarathy, Srinivasan, 3410
partial attributed tree transducers, 4060
partial commutation, 3234

relations, 3234
partial

commutativity, 1463
computation principle, 258

partial correctness, 776, 846, 962, 1833, 1875
assertions, 1833
of programs, 1875
programming logics, 1875
proofs of CSP programs, 1833

partial
cover, 3636
deadlock, 1286
deduction, 3498
diagram, 1937
differential equations, 74, 140, 195
evaluation, 1698, 2137, 3435, 3512
evaluator, 2137
filtering, 1809

partial function, 348, 1853, 2685, 3050, 3616
of trees, 348

partial
information, 3199
k-trees, 1961

partial match, 194, 718
query, 447, 718, 1045, 1110, 1597, 2184, 2557

partial match retrieval, 194, 718, 1045
of multidimensional data, 1574

partial match searching, 194
partial matching, 1861

query, 791
partial modular tree transducer, 2078
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partial monadic 2-modular tree
transducer, 2078
transformation, 2078

partial
Occam razor, 3626
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a graph, 3253
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