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<P -hardness 77

<NP' 193 244,252

<YP-hardness 218

<NF 233 236,245,246,257

<NF-completeness 233

<NP-hardness 233

<P 1 194,244,252

<R 125,193 194,238, 244, 2486,
252,254,291,306

<h-completeness 193 233,255

<h-hardness 125,193 244,254

<R 202 203,252,255

<R-completeness 202

<R-hardness 202

(5) 40
#P 124,260,288, 289, 301-303,
306

— closurepropertieof,
see functionclass closureof a
#P-completeness 124

#P, 124,125
#P,-completeness 124
#RA 356

eP 125,289,290, 291,292, 296,
300,301,304,306—-308

oP-lov 291,306

oP°PP 201

2-Colorability 95,116

2ILin 59

2ILin(-) 59

2IPoI 59

2IPoI(~) 59

2-SAT 55,83, 84,87,121

3-Colorability 5, 55, 95, 116,
172,185,250

3-DM  99,100,117,190

3-SAT 55, 83, 92, 185, 120, 250,
260-263304

4-SAT 261,304

5-SAT 261,304

6-SAT 261,304

A
a(-) 202
absorption 31

acceptingcomputation
see Turing machine,computa-
tion of a,accepting
—numberof —s  seeacgy

acg, 268

adjointmatrix 138

Adleman,L. 257, 309, 310, 355,
356,406

AdvancedEncryptionStandard, see
alsoAES 170

AES 170

affine cipher seecipher, affine
affinelinearcipher seecipher affine

linear

AGAP 232

Agrawal, M. 106, 118, 252, 309,
333,342,355

Ajtai, M. 407,408
Alberti, B. 168
AL 231
algebra 37-4151
alChoresmiM. 9
algorithm, see also Turingmachine9
— baby-stemiant-step
see SHANKS
—see BACKTRACKING-SAT
—see EuCLID
—executiontimeof an 61
—see EXTENDED-EUCLID
—see FERMAT
—MonteCarlo 6, 259,266,269,
321
no-biased, seealso RP 269
271,319,321,327,331,356
yes-biasedseealso cORP 269,
271,319
— LasVegas, seealso ZPP 6,
259,266,271, 355,378-380
—see LERC
—seelLL
—see MILLER-RABIN
—see POLLARD
—randomized 6,7,46,110,241,
259-308378,379
—see RANDOM-FACTOR



—see RANDOM-SAT
—randomwalk 264
—see SHANKS
— see SOLOVAY-STRASSEN
—see SQUARE-AND-MULTIPLY
—see TRIAL-DIVISION
algorithmicdevice 54
algorithmics 9-16 51
Alice 1
Al-Khowarizmi, A. see al Choresmi,
M.
Allen, W. 142,163
Allender E. 119,123,258
ALOGTIME 224
alphabet 16
— setof stringsoveran,
seealso ¥* 16
alternatingogarithmicspace,
seealso AL 6,231
alternatingogarithmictime,
seealsoALOGTIME 53,224
alternatingpolynomialtime,
seealso AP 6,228
alternatingsumshierarchy 250
— see also booleanhierarchy nor-
malform
alternatingTuringmachinesee ATM;
see Turing machine alternating
alternation 221-232
alternatve seecandidate
AM 284, 285,286,288,290,294,
301,308
— see also Arthur-Merlin games
AM AMNCcoAM 288
AMA 284, 285,286,301
— see also Arthur-Merlin games
AMH 284, 285,386
— see also Arthur-Merlin games
Ambos-SpiesK. VI, 8
Anton,H. 51
AP 228
approximability 8,121,251,254
arithmeticsmoduloaninteger
see Z,,, arithmeticsn
Arora,S. 251
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Arrow, K. 206
Arthur  see Arthur-Merlin games
Arthur’slabyrinth 383
Arthur-Merlin games 7, 251, 259,
260, 277-288 294, 301, 305,
308,357,382—-389405
Arthur-Merlin hierarchy see AMH;
see Arthur-Merlin games
artificial intelligence 251,254
Arvind, V. 122,255,297,307
ASPACE(-) 223 228-231245
Assing,S. VI
associatiity 31, 37,394
—weak 394 407
asymmetriccryptography
see cryptographyasymmetric;
see cryptographypublic-key
asymmetricryptosystem
See cryptosystemasymmetric;
see cryptosystempublic-key
ATIME(-) 223 225-228245
ATM 53,54,58,171,221,222,223
attack, seealso cryptanalyticattack
—actve 129,361
—chosen-cipherté 128 314,351,
356,381,400
—chosen-message
see attack,chosen-plainbet
—chosen-plaintet 128 142,314,
350,351,373,381
— ciphertext-only 128 132,133,
155,167
—impersonation 129
—key-only 128 373
—known-message
see attack known-plaintext
—known-plaintext 128 142,144,
155,162,165,373
—man-in-the-middle129,361,382
—passie 129
—substitution 129
Aurich, V. VI
Ausiello,G. 8,251
Aut(-) 43
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authentication 2,7, 129,357,361,
382-389406
authenticatiorcode 129
authenticatiorproblem 129
— see messagauthentication
— see messagéntegrity
— see userauthentication
authenticatioprotocol 382-389
—see challenge-and-response
protocol
— see zero-knavledgeprotocol
auto 297,299,303
automorphisnof agraph, seealso
Aut(-) 43
axe seetools,axe

B
Babai,L. 7,305,405
BabbageC. 140,151,168
babycloning 4,100
baby-stemjiant-stepalgorithm
see SHANKS
BACKTRACKING-SAT 262 263,300
Baker, T. 258
balancedmmunity 258
BalcazarJ. 8,118,121,257,305,
306,405
Bartholdilll, J. 253
BauerF. 2,168,169
Bayes,T. 46
Bayess Theorem
see TheoremBayess
BC(C) 174,175,242
BC(NP) 174, 176,216,241
Beatles 162
Beaufort,F. 164
Beaufortcipher
see cipher, Beaufort
Beaufortsquare 164
Beckwith,J. V
Beigel,R. 218,250,254,256,305,
306
Berman,L. 6,108-110,122,123,
125,255,408

Berman—Hartmanisonjecture
see isomorphisnconjecture

BernsteinD. 355,356

Bernsteinf. 108

Bertoni,A. 250

BeutelspacheA. 168,305,405

BeygelzimerA. V, 168,407

BH(C) 175,242

BH,(C) 175 242,256

BH(NP) 174, 176,177,216,242,
254

BHy(NP) 173 174,176,177,180,
184,188,243,247,248

BH,(NP) 174,176,177,179,180,
188, 213, 217, 242, 245, 250,

256
BH; (NP)-complete 179,180,188,
213,242,245
BHy(NP)-hard 179,250
BHT 217
bi-immunity 258
bin(-) 17
Bin(-) 71
binarysearch 191,201,215
Blass,A. 249

Bletchley Park 2,169

block cipher see ciphet block

BleichenbacheD. 356

Blomer J. 356

Blum,M. 57,114,119,378

Blum compleity measure 57,114,
119

Blum number see numberBlum

Blum’'saxioms 57

Bob 1

Boneh,D. 356

Book,R. 66,70,119,124,217,257

booleanalgebra 175

booleanclosure, see also setclass,
closureof a, boolean

—of C, seealso BC(C) 174
175,242

—of NP, seealsoBC(NP) 174,
176,216,241

booleanconstant 30



booleanexpression
see boolearformula
booleanformula 29,30, 34,83
— conjunctive normalform of a,
seealso CNF 30
—disjunctive normalform of a,
seealso DNF 48
—in predicatdogic 34
see also structure
see also term
—in propositionalogic 29
—isomorphic—s 252
—satisfiable 31
—truthassignmendfa 31
—quantified
see quantifiedboolearformula
—semanticallyequivalent—s, see
also= 31,36
booleanhierarchy
—extended 250
—normalform
alternatingsums
see alternatingsumshierarchy
Hausdorf
see Hausdorf hierarchy
nestedlifference
see nestedlifferencehierarchy
symmetricdifference see sym-
metricdifferencehierarchy
union-of-differences
see Hausdorf hierarchy
—overC, seealso BH(C) 175,242
kthlevelof the see BH(C)
—overNP, seealsoBH(NP) 6,
171,174, 176, 177, 216, 217,
242,249,250,254,256
collapseof the 177,217,249
kthlevel of the see BH,(NP)
secondevel of the
see BHy(NP); seealso DP
—overRP 250
—overUP 250
BooleanHierarchyTower, seealso
BHT 177,217
booleanoperation
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—seeconjunction, seealso A
—seedisjunction, seealsoV
—seeequialence, seealso<—
—seeexclusive-or, seealso ®
—seeimplication, seealso =
—seenegation, seealso -
boolearvariable 30
—bound 32
—free 32
—quantified seeboolearvariable,
bound
BoppanaR. 305,405
Borchert,B. V, 252
Borges,J. 4
Borodin,A. 123
Borodin—Demerg heorem
see TheoremBorodin—Demers
Bovet,D. 8,118,405
BPP 6, 125, 259, 273, 274, 275—
279, 281, 283-286,288, 301,
303-306308
BPPPP 286
BPRyan 301,303 304,305
Brandsadt,A. 51,118,120
Brassard(G. 406,408
BrauerW. VI
break-elgamal 369, 370
break-rabin 379 380,381
Brent,R. 342
Brickell, E. 406,407
Brillhart, J. 342
Bruschi,D. 306
BshoutyN. 252
B-smooth 339 340,341
Buchmann). 4,168,305,355,356,
365,404,405
BuhrmanH. 119,121,252,256
Bush,G.W. 206
Buss,S. 216,254

C

Caesacipher seecipher Caesar

CaesarJ. 2,132,168

Cai, J. 122,124,168, 248, 249,
254-257407
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candidate 207
Canetti,R. 255
CantorG. 108
Cantor-BernsteinTheorem
see TheoremCantorBernstein

—linearblock 138

— permutation 6, 130,131, 139,
146,148,161,165,168

—shift 131, 132,133,135, 162,
166

Carmichaehumber seenumberCarmichael — stream 6, 145,150, 165, 166,

Carroll,L. seeDodgsonC.
CarterJ. 293,307

CastroJ. 254

CBC 146,147,148-150.165
censusy; 109 110

certificate seewitness

CF 19 20,50

CFB 148 149 165

chain-sav  seetools,chain-sav
challenge-and-responpentocol 384,

386
ChandraA. 257
Chang,R. 218,249,250,256

Chakaraarthy V. 255
characteristiéunction seefunction,
characteristic
Chen,z. 252
ChineseRemaindeirheorem seeThe-
orem,ChineseRemainder
choiceset 207
Chomsly hierarchy 19
Chomsk/, N. 19
Chor, B. 406
Chor-Rivestcryptosystem 406
chosen-cipherta attack see attack,
chosen-cipherta
chosen-plaintet attack see attack,
chosen-plaintet
Cicero,Q. 168
cipher  seealso cryptosystem;
see also cryptanalyticattack
—affine 6,132
—affinelinearblock 6,135,137,
138 139,142,165
—Beaufort 164
—block 6,130, 135-149
—Caesar 132
—Hill 6,139, 144,150,162,163,
165

168,169
—Substitution 6,130
—transposition
see cipher, permutation
—Vigerere 6,136 137,139-141,
143, 145, 150, 151, 162, 163,
165,168,169
cipherblockchainingmode see CBC
cipherfeedbacknode see CFB
ciphertet 127
ciphertext-only attack
see attack ciphertext-only
ciphertext space 127
circuit compleity 118,
— see also polynomial-sizecircuit
Clique 93,116
Clique-Facet 249 243
cliquepolytope,
see also Polytop€:) 249
cligueproblem 93,116,190,248
seealsoClique
CNF,  seealso k-CNF 30
COAM  287,288,290,294,308,384
coBPP 275
CobhamA. 120
caC  see setclass,co operator ap-
pliedto a
Cocks,C. 355
coGP 290,308
codebreakrs 2
coDP  174,176,177,249
co-graph 93
CohenS. V
colorability problem 55,95
see 2-Colorability;
see 3-Colorability;
see k-Colorability



—exact, seealso
Exact-i-Colorability 184
188,251
—generalizedxact, seealso
Exact-M-Colorability 184
184,188
coMA 286,301,308
cCOMAM 287
communicatiometwork

see network, communication
commutatvity 31, 395
completeness

see <!oe-completeness;

see <P -completeness;

see <.-completeness;

see <fi-completeness;

see #P-completeness;

see #P, -completeness;

see BH; (NP)-complete;

see coNRcomplete;

see Ab-complete;

see DP-complete;

see NL-complete;

see NP-complete;

see IT5-complete;

see ITP-complete;

see P-complete;

see PP-complete;

see PSRACE-complete;

see XP-complete;

see X¥-complete;

see ©F-complete
completeright transwersal 42, 299
completesearchreducingto partial

search 122
comple intersection  see setclass,

comple intersectiorof —es
compleity class 5

—alternatingtime andspace 223

—average-case 5

—<!loe_closureofa 79,481,116

— <P -closureof a 78, 116,194,
258,301

— <NP-closureof a,

193

seealso NF°
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— <P-closureof a, see also F*
193 194,244,291
— <B-closureof a, see also F§
203
—deterministidcimeandspace 57
— nameof a see compleity
classresourcdunctionof a
— nondeterministidcime and space
58
— probabilistic 6, 257
—resourcdunctionofa 57,59
—worst-case 5,56-62
compleity measure 5,54
—alternatingtime andspace 222
—average-case 5
—deterministidcimeandspace 56
— nondeterministidcime and space
58
—worst-case 5,56-62
compleity theory
see theory complexity
complex symmetricdifference see
setclasscomplex symmetriadif-
ferenceof —es
complec union  see setclass,com-
plex unionof —es
computability 25
computabilitytheory
see theory, recursve function
computabldunction
see function, partialrecursve;
see function, total recursve
computation see Turing machine,
computatiorof a
—efficient 5,61, 120
—feasible
see computationgfficient
—inefficient 5,61
—intractable
see computationjnefficient
—parallel 223,228
—threshold 268 305
computationamodel
see algorithmicdevice;
see Turing machine
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computationaparadigm seeTuring

machine acceptancenodeof a
computationapolitics 206,254
computemetwork

see network, computer
Condorcetthe Marquisde,

M. deCaritat 207
Condorcefaradox 207
CondorcefPrinciple 207, 253,254
CondorcetSCF 207
Condorcewinner 207, 253
congruencenoduloaninteger, see

aso= 50
conjunction, seealsoA 29,30
coNL 77,121
coNLINSPACE 77
coNP 110,118,123,173,174,176,

177,195, 196, 218, 233, 241—

243,245, 249, 251, 252, 254~

256, 278, 290, 278, 290, 301,

304,306,308
coNP-complete 117,218,242,245,

251,252,255
coNP-hard 122,184,218,243,245,

249,251
coNP'’,  seealso IT?
Conrad,S. VI
CONSRACE(:) 77
constructiblen time 67
continuedractionexpansion 347

—cornvergentofa 347
corveyor flow shopproblem 250
Cook,S. 6,55,88,112,113,120,

120,116,252
Cook—Levin Theorem

see TheoremCook’s
Cook’scriterion 6228
Cookreduction seeTheoremCook’s
Cook'sTheorem seeTheoremCook's
cooperator see setclass,coopera-

tor, appliedto a
CoppersmithD. 356,406
Cormen,T. 51
coRP 269,271,308,321,324,352
coRP, 352

195,196

countingclasses 288-292
countinghierarchy 306
coUP 113,117,123,303,308,334,
356,395,408
GP 125,289,290, 291,292, 296,
300,301,304,306-308
GP-low 291,308
GPPP 201
CrepeauC. 406
CrescenziP.  8,118,251,405
Critical-Clique 248 249
critical problem 6,171,248
—seeCritical-Clique
—seeMinimal-3-Uncolorability
—SeeMinimal-3-UNSAT
— See MDNHC
— See MNHC
cryptanalysis 2,6,7,127-170343—
351,357-408
cryptanalyticattack
see also cryptanalysis
—onaffine ciphers6, 133 134, 162
—onaffinelinearblock ciphers
142-145162-164
— on Diffie-Hellman 357, 361—
365
—by frequeny counts 134, 162
—onElGamal 369-376399,400
see also break-elgamal
—ontheHill cipher 6,144 162,
163
—onMerkle—Hellman 402, 406
—onpermutatiorciphers 6,161
—onRabin 379-381400
see also break-rabin
—0onRSA 7,333-335342,343—
351, 354-356
see low-exponentattack
see RSA superencryption
see small-messagattack
see Wieners attack
—ontheshift cipher 162
—onstreanmciphers 165,166
— on substitutionciphers 6, 133,
134,162



—ontriple encryption 161
—ontheVigererecipher 6,140—
143 162,163
cryptography 1-8,127-170,310—
314,357-408
—asymmetric
see cryptosystempublic-key
— lattice-based 350,406,408
— private-lkey
see cryptosystemprivate-ley
— public-key
see cryptosystempublic-key
—symmetric
see cryptosystemprivate-ley
— worst-case 5, 361, 392, 407,
408
cryptology 1-8
cryptosystem
—asymmetric
see cryptosystempublic-key
— ChorRivest
see Chor-Rivestcryptosystem
—ElGamal
see ElIGamalcryptosystem
—entrogy ofa 157
—monoalphabetic
see monoalphabeticryptosys-
tem
—NTRU see NTRU cryptosystem
— polyalphabetic
seepolyalphabeticryptosystem
—private-ley 6,128
—public-key 5,7,128
— Rabin see Rabincryptosystem
—Merkle—Hellman see
Merkle—Hellmancryptosystem
—RSA see RSAcryptosystem
—securityofa 2
—symmetric,
see cryptosystemprivate-ley
CS 1920,77
cq-|-) 118

D
5() 97,172
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AP, seealso PN 194 195,196,
252,254,306,308
AP-complete 252
AP-hard 252
AP, seealsoPP" 194,195,196,
256
AP 194,194-196,198,244,257
D(.) 28,57
DAAD VI
Dantsin,E. 261,263,304
DaemenJ. 170
DataEncryptionStandard, seealso
DES 169
decidability 25
deck seegraph,deckof a
—legitimate 307
—preimageofa 307
Deck-Checking 307
DemersA. 123
deMoman,A. 31
deMomansrule 31
DES 169
det 124,138 167
determinanbf a matrix
see matrix, determinanof a
deterministicpolynomialtime see P
DeutscheMehrmacht 2,166
DFA 21,22,48
DFG VI
Diaz,J. 8,118,305,405
DietzfelbingerM. 333,352,355,356
diffie-hellman 362 369,398
Diffie-Hellman 362,398
Diffie—Hellmanprotocol 7, 310,355,
357, 358-365 366, 367, 369,
370,382,392,398,404,408
— security of the  see cryptana-
lytic attack,on Diffie-Hellman
Diffie—Hellmanproblem 362, 369,
398,408
—asadecisionproblem
seeDiffie-Hellman
—asafunctionalproblem
seediffie-hellman
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Diffie, W. 7,355,358,404
digital signature 7,129
—forgeryofa seeforgery
— see protocol,digital signature
digital signaturescheme
see protocol,digital signature
digital signaturestandard see United
StatedDigital SignatureStandard
discretdogarithm 39, 359
— bit securityof the 370,402
— see function, logarithm, discrete
— with modulep andbaser
discretelogarithmbit problem, see
alsodlogbit 370,371,372
discretdogarithmproblem 7,357—
359, 361, 362, 363, 365, 367,
369, 373, 389, 398, 404, 405,
408
—asadecisionproblem
seeDLog
—asafunctionalproblem
seedlog
disjunction, seealsov 29,30
distancemap 248
distributivity 31
divide-and-conquer 11, 263
Dixon,J. 356
dlog 362 398
DLog 398
dlogbit 370,371,372
DNA tests 4,100,101
DNF 48
DNF-SAT 48
DNP 97,172
DodgsonC. 253
Dodgsorelectionsystem 253
—homogeneougariantofthe 253
—rankingproblemfor the 253
—winnerproblemfor the 253
Dodgsonscore 253
Dodgsonvoting scheme
see Dodgsorelectionsystem
Dodgsorwinner 253
dogma 4,61, 62

domaticnumberproblem, see also
DNP 96, 97,120,172
—approximatiorof the 121
—exact, seealsoExact-i-DNP 172,
180,184,241,242
—generalizedxact, seealso
Exact-M-DNP 173 180
DOTM 28
doublenegation 31
downwardcollapse
see upwardseparation
downwardseparation
see upwardcollapse
DP 173 174,176,177,180, 184,
188, 241, 243, 247-249,251,
252
DP-complete 173,180, 188, 241,
243,247-249251,252
DPOTM 28,193
dragon 4,383
DSRACE(-) 57,60,67,69,74,114,
115,225-228245
DTM 56,24
DTIME(-) 57, 60, 63, 64, 70, 74,
114,228-231245
Du,D. 8,118,123,405
Durfee,G. 356
Dwork, C. 254,407,408

E

e 16

e 271,300

E 61,70,71,116,124

E(-) 47

E() 81

EASY) 123
easy-hardechnique 218,219
eavesdropper seeErich
ECB 145 146, 147,165
edge seegraph,edgesetof a
EdmondsJ. 120

Eiter, T. 251,254
electionsystem 206,207, 253
—homogeneityof an 253
—manipulationofan 254



—monotonicityof an 206
—propertieofan 253
see CondorcefPrinciple;
see electionsystemhomogeneity
of an;
see independencef irrelevantal-
ternatves;
seeelectionsystemmonotonicity
of an;
see nondictatorship;
see ParetoPrinciple;
—seealso Dodgsorelectionsystem
—see also Kemely electionsystem
— see also majority rule
—see also Youngelectionsystem
electroniccodebookmode see ECB
ElGamal,T. 7,357,365,367,369
ElGamaldigital signature 7, 367—
369,399,404
— security of the  see cryptana-
lytic attack,on EIGamal
ElGamalcryptosysten357,365—-367
379,389,399,404
— security of the  see cryptana-
lytic attack,on EIGamal
Ella seeRotheE.

Ellis,J. 355

ELow, 258

ELow, 258

Enigma 2,166

entroy  6,151,155,156, 157,167,
169,266

—conditional 159, 160,166
—groupingpropertyof 158
—propertieof 158 160,166
—subadditvity of 158
equivalence, seealso<—= 29,30
equivalencerelation 117
Eratosthenes 316
— sieve of
see sieve of Eratosthenes
Erdélyi, G. VI
Erich 1
Erlkonig 171
EspelageW. 250
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Euclid 10
—algorithmof see EuCLID
— extendedalgorithmof

see EXTENDED-EUCLID
EucLiD 10,15,16,347,348
EuclideanAlgorithm  see EucCLID
Eulerfunction, seealso¢(-) 38,
39,49,133,310,344
Euler L. 38-41,49,133,271,300,
310, 327, 328, 342, 344, 371,
372,378
Euler'sconstantseealso e 271,300
Euler’s criterion 40, 41, 327,328,
371,372,378
Euler's Theorem
see TheoremEuler’s

eval(-) 221
Even,S. 307,407
event 46

exactcorveyorflow shopproblem 250

exact cover by 3-setsproblem 98,
103

—see also X-3-Cover

exactdomaticnumberproblem see
domaticnumberproblem,exact

— generalized see domatichum-
berproblem,generalizeaxact

Exact-i-Clique 243

Exact-Mj-Clique 243

Exact-3-Colorability 184,251

Exact-4-Colorability 188,251

Exact-7-Colorability 242

Exact-i-Colorability 184

Exact-Mj-Colorability 184,188,
242

Exact-2-DNP 184,242

Exact-3-DNP 184

Exact-4-DNP 184

Exact-5-DNP 180

Exact-i-DNP 172

Exact-M-DNP 173 180

Exact-i-Favorite 243

Exact-Mj-Favorite 243

Exact-i-IS 243

Exact-M-IS 243
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exclusive-or, seealso® 147
existentialforgery
see forgery, existential
existentialquantifier see quantifier
existential
— polynomially length-bounded
see 3P
EXP 61,70
expectatiorvalue, seealsoE(-) 47
exponentialspace
—deterministic see EXPSRACE
—nondeterministicee NEXPSRACE
exponentialtime 61
—deterministic seeE; seeEXP
—nondeterministic
seeNE; see NEXP
exp, () 39 359
EXPSRACE 61, 69,115
EXTENDED-EuCLID 11,12
extendedowness
—see ELowsy
—see ELowy,
—see low hierarchy extended

F

e() 38
F,, 342354
fo 12

facet seecliquepolytope
facetproblem 6,248
—seeClique-Facet
—see TSP-Facet
factorbase 339
factoring 334 353
Factoring 353 356
factoringalgorithm 7, 309,333-343
344,354,356
— elliptic curve 341, 342, 344,
356
—general-purpose 344
— numberfield sieve 341, 342,
344,356
—Pollardsp—1 seePollardsp—1
factoringalgorithm

—quadraticsieve  7,336-341344,
354,356
—special-purpose 344
—trial division 335, 254
seealso TRIAL-DIVISION
factoringattack 343
—bruteforce 343
—elliptic curve 344
—general-purpose 344
—special-purpose 344
factoringmethod
see factoringalgorithm
factoring problem 5, 7, 106, 333,
334,343,355
—asadecisionproblem
seeFactoring
—asafunctionalproblem
seefactoring
Favorite 206,243
Favorite-Equ 206
Favorite-Geq 206
Favorite-0dd 206
Feige,U. 121,406
Feigenbaum). 168,405
Feller W. 51
Fellows,M. 334,356
FennerS. 123,306,408
FermatP. de 39,342
FERMAT 318
Fermatliar 317,319
Fermatumber seenumberFermat
FermatsLittle Theorem
see Theorem Fermats Little
Fermattest
see primality test,Fermat
Fermatwitness 317,319
FewvE 119
FewP 119,123 124,255,257,269
FI 252
Fiat,A. 388,389,406
Fiat—Shamiidentificationscheme
388,400,406
see also zero-knavledge
Fibonaccinumber
see number Fibonacci
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finite automaton
—deterministic,seealso DFA 20,
21,22,48,53

— extendedtransitionfunction of a

20,21

—final stateofa 20, 21

— Godelizationof 48

—initial stateofa 20,21
—languageacceptedbya 20, 21
—nondeterministic, seealso NFA

21,22,48,52,53

—stateofa 20,21
—stochastic 263, 264
absorbingstateofa 263
transitiongraphof a
see Markov chain
—transitionfunctionofa 20,21

Fishturn,P. 207,253

FL 79

F-Liars, 320 321,325,331

forgery

—existential 372

—selectve 372

—see also total break

formulaisomorphisnproblem,
seealsoFI 252

ForstingerC. VI

Fortnow,L. 123,124,256,258,304—
306,408

Fortune,S. 109,408

FP 77 124

FPP 192252

FP-invertibility 110

frequeng countsmethod seecryptana-

lytic attack by frequeng counts
Friedbeg,R. 121
Friedbeg—MuchnikTheorem
see Theoremfriedbeg—Muchnik
function
—associatie 394
—census, seealsocensusy; 109,
124,125
—characteristic, seealsoxp 202
—commutatve 395
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— compositionof —s, see also o
59
—computable
see function, partialrecursve
—domainof a,seealso D,y 28,
57
—Euler see Eulerfunction
—exponential
modular— with module p and
baser, see also exp,, 39,
359
with linearexponent,
seealso 2" 59
with polynomialexponent,
seealso 2P 59
—FP-invertible see FP-irvertibility
—grownthrateofa 59, 61,62
—honest 110, 393,401
—linear, seealsolLin 59
—logarithm, seealsolog 16
discrete— with modulep andbaser,
seealsolog, aomod p 39,359
—log-spacecomputable,
seealsoFL 79
—one-way seeone-wayfunction
— partial recursve, see also IP
25
Godelizationof —s 57
effective enumeratiorof —s
see function, partial recursve,
Godelizationof —s
—polynomial, seealsolPol 59
— polynomial-timecomputable,
seealsoFP 77
—productive 110
—rangeof a,seealso R,y 28
—s-honest 393 401
—socialchoice see socialchoice
function; see SCF
—space, seealsoSpacg,(-) 56
— space-constructible 67, 115
—time, seealsoTimey () 56
—time-constructible 67, 115
—total 25
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—totalrecursve, seealsolR 25,
57
functionclass, seealso compleity
class
—closureof a
underaddition 289, 301
underbinomialcoeficients 289,
301, 302
underexponentiation 289 301,
302
undedimited composition 289,
301, 302
undermultiplication 289, 301
undersubtraction 289, 301
functionsymbol 34

Furst,M. 306

G

~-reducibility 257

GA 43

Gabarb,J. 8,118,305,405
Gacs,P 305

Gal,A. 122,247

Gandalf 383,384

GanesankK. 123

GAP 55,82 121

GAPacyc1ic  86,87,116

gap,, 289

GapP 260,288,289 291,292,301,
302,304,306

— closurepropertieof,
see functionclass closureof a

GapP-lav 290,291

Gareg, M. 8, 62,88,99,118,120,
250

GasarchW. 106

GauBC. 124

Gaussiarelimination 124

ng('a') 10

GCHQ see GovernmentCommuni-
cationsHeadQuarters

GI 43

Gibb’'s Lemma, see also entropy,
propertieof 158
Gill, J. 258,305

GNI 294

Godel,K. 27,120

Godelization

— see finite automataGodelization
of

—see function, partialrecursve,
Godelizationof —s

—see TuringmachineGodelization
of —s

Godelnumber see number Godel

GoetheJ.W.von 171

goldencut 14,47

Goldreich—Micali-Wgdersorprotocol

384-388400,406

Goldreich,0. 8,168,251,305,307,
355,384,387,388,404-406

Goldschlager.. 306

Goldsmith,J. 'V, 122-124

Goldwasser S. 8, 168, 305, 307,
350,405,407

Golumbic,M. 51,118,120

Gottlob,G. 251,254

GovernmentCommunicationsiead
Quarters 355

grammar 17

—contt-free 19
—contt-sensitve 19
—derivationrelationwith respecto
a, seealso- 18
reflexive, transitve closureof I,
seealso-* 18
—languageofa 17

— productionsof a
see grammayrulesof a
—rulesofa 17
—startsymbolofa 17
—terminalsofa 17
—nonterminalofa 17
—regular 19

—type0 19

—typeofa 19

—variablesof a
see grammaynonterminalof a
—wordsofa 18

graph 4381



—alternating 231
reachabilityinan 231
—bipartite 98,121
—critical 248
—deckofa 307
—directed 81
ag/clic 86
cycleina 86
hamiltoniancircuitina 246
pathina 82
— edgeset of a,
81
—isomorphic—s, seealso= 43
—join of —s, seealsox 189
243
—minimumdegreeof a, seealso
min-deg(-) 97,181
—network 172
—planar 248
—simple 43
—undirected 93
automorphisnof an
see automorphisnof agraph
chromaticnumberof an
see numberchromatic
cligueofan 93
coloringofan 95
domaticnumberof an
see numberdomatic
dominatingsetof an 96,172
hamiltoniancircuitinan 246
independencaumberof an
see numberindependence
independensetof an 93
isomorphismbetween—s
seeisomorphisnbetweergraphs
k-colorable 95
vertex coverof an 93
— vertex setof a, seealso V(-)
81
graph accessibility problem, see
also GAP  55,82,82,121
—alternating, seealsoAGAP 231

see also E()
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—restrictedto agyclic graphs,
seeals0 GAP,gyc1ic  86,86,87,
116
graphautomorphisnproblem,
seealsoGA 43,307
graphisomorphisnproblem,
seealso GI  5,7,55,43, 106,
107,117,121, 122,171, 241,
252, 257, 292-300,303, 306—
308,334,384-388400,406
—smallestsolutionof the 192
graphnonisomorphisnproblem,
seealsoGNI 294
GraphReconstructioi€onjecture307,
308
graphthree-colorabilityproblem
see 3-Colorability
greatesttommondivisor,
ng('a ) 10
GreenF. 306
GreibachS. 66
Grollmann,J. 123,407,408
GroBeA. V, VI, 122,247,252
group 37
—abelian 38
—commutatve 38
—closurepropertyofa 37
—inverseelementna 37
—neutralelemenofa 37
—orderof afinite— 38
—orderof a— element 37
—operation, seealsoo 37
— permutation
See permutatiorgroup
—subgroupof a, seealso < 38
groupaxioms 37
Gundermann]. 249,250
Gupta,S. 306
Gurevich,Y. 249
Gurusvami,V. 185,188,250
Guruswami—Khannaeduction
185,189,250

see also

H
Halevi, S. 122,247
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HalldérssonM. 8,121,251
haltingproblem 235
Han,Y. 305
hamiltoniancircuit problem 246
—for directedgraphs 246
—for undirectedgraphs 246
HararyJ. 51
hardness see <!°%-hardness;
see <P -hardness;
see <%-hardness;
see <f-hardness;
see BH, (NP)-hard;
see AP-hard;
see coNRhard;
see NP-hard;
see ©%-hard
Hardy G. 51
HartmanisJ. 6,108-111119,122,
123,125,255
hashing
—universal 293 307
hashingfunction 293
—family of —s 293
collision-free 293
HassanN. V
HastadJ. 305,350,356,405
Hausdorf, F. 175,249
Hausdorf hierarchy 175, 250
— see also booleanhierarchy, nor-
malform
Hay, L. 216,254
HeggernesP. 250
Heller, H. 281,305,405
Hellman,M. 7,355,357,358,389,
404,406,407
Hemachandrd,.
see Hemaspaandra,
Hemaspaandrg,. V, 119,121,218,
251-254 256,257,308
Hemaspaandrd,. V, 8, 62, 111,
118, 119, 122-125,175, 216,
218, 249, 250, 252—-258,302,
305-308401,402,407,408
HempelH. VI, 218,256,257
Hennie,F. 70,119

HH 232 234,235,239,240,246
hierarchy
—alternatingsums
see alternatingsumshierarchy
— Arthur-Merlin
see Arthur-Merlin games
—boolean see booleanrhierarchy
normalform  see booleanhier
archynormalform
— Chomsly
see Chomsly hierarchy
—counting
see countinghierarchy
—Hausdorf
see Hausdorf hierarchy
—high seehigh hierarchy
—low seelow hierarchy
—nestedlifference
see nestedlifferencehierarchy
—parallelquery seequeryhierar
chyoverNP, parallel
— polynomial
see polynomialhierarchy
—querysee queryhierarchyoverNP
—space seespacehierarchy
—symmetricdifference see
symmetricdifferencehierarchy
—time seetimehierarchy
— truth-tablequery  see queryhi-
erarchyover NP, parallel
— union-of-differences
see Hausdorf hierarchy
High, 233,292
High, 233
High, 292
high hierarchy see also HH 6,
232 234, 235, 239, 240, 246,
257
—firstlevel of the see High,
—kthlevel of the seeHigh,
—secondevel of the seeHigh,
—zerothlevel of the  seeHigh,
High, 232 234,235,238,240,246
highness 232,238,257
see also high hierarchy



Hill cipher see cipher, Hill
Hinrichs,M. VI

Hoffman,C. 307
Hoffstein,J. 406
HofmannA. VI

Holy Grail 4,383
Homan,C. V, 407,408
Homer S. 8,118,51,123,123,255
honesty seefunction,honest
Hopcroft,J. 51,99,408
HornerH. 406

Huang,M. 356

I

IBM 169

id 41

id 41

idempotence 31

ImmermanN. 77,119,121

immunity 258

ImpagliazzoR. 407

impersonatiomattack seeattack,im-
personation

implication, seealso— 29,30

impossibilitytheorem 206

independenceumberproblems 202

—IN-Equ 202 204,245

—IN-Geq 202 204,245,253

—IN-0dd 202 204,245,253

independencef irrelevantalternatves

206
independenset problem, see also
IS 93,94,116
— approximationheuristicsfor the
254

informationand codingtheory see
theory informationandcoding
integerlinearprogramming
see linearprogramming
problem,integer
integer see numberinteger
interactve proof system
see proof systemjnteractve
intruderin-the-middleattack
see attack,man-in-the-middle
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IP 244,305 306
— see also proof systemjnteractive
IS 93,94,116
ISO(-,-) 43
isomorphism
—betweerbooleanformulas 252
—betweergraphs,
seealso ISO(-,-) 43
—betweersets 108
isomorphisntonjecture 6,108, 109,
110,122,125,255,408
Ito, T. 405
Iwama,K. 261,304

J

Jacobisymbol, seealso (Z) 40

JacobsonN. 51

Jensersinequality 157, 158

Jerschay, Y. 4

Jha,S. 119

Jiang,Z. V, 258

JohnsonD. 8,62,88,99,118,120,
250

JonesN. 121

Josephp. 110,111,122,123

jump operator 235

K
k() 103 208
K 235 236,246
K(-) 236,238,246
K" 236,237,238,246
K"(-) 236,237,238,246
K-operator seeK(-); seek
—iterated seekK™(-); seek”
Kadin,J. 217,218,249,254-256
Kahn,D. 168
Kann,V. 8,251
Kaplan,H. 120
Karp,R. 99,120,254
Karp-LiptonTheorem

see TheoremKarp—Lipton
Karpinski,M. 8,251
Kaliski, B. 169,356
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Kasiski,F. 140,141,143,145,151,
163,168

Kasiski's method140, 141,143,145,
163
see also cryptanalyticattack,on
theVigererecipher

Kayal,N. 106,118,309,333,342,
355,356

k-CNF 31

k-Colorability 95

Kellerer H. 406

Kelly, P 307

Kemenization

—local 254

Kemely electionsystem 253,254

Kerckhofs von NieuwenhofJ. 129

Kerckhofs'sPrinciple 129

key 127

—spurious 167

key equivocation 151,155,159,160

key-onlyattack seeattackkey-only

key space 127

key stream seecipher stream

Khanna,S. 185,188,250,251

Khuller, S. 252

Kiometzis,C. VI

Kleene,S. 17,51,394

knapsackproblem 5,98,104

—high-density 406

—low-density 406

known-plaintext attack see attack,
known-plaintext

Ko, K. 8,118,123,257,306,405,
408

Kobler, J. 121,216,250,254,255,
257,258,303,305-308405

Koblitz, N. 334,355,356

KonigsteinG. VI

Kortsarz,G. 121

KozenD. 257

Kratsch,D. VI, 307

Krentel,M. 252,254

k-SAT 83,304

Kumar R. 168,254,407

Kuroda,S. 77

Kurosava,K. 405
Kurtz,S. 111,122,123,306
Kurur, P 297,307

L

L 61,69,72,81,122,193,116,244
L(-) 56,25

£ 19 20,28

£1 see CS

Lo see CF

£3  seeREG

LaaserW. 121
LadnerR. 106,106,121,121,241,
252
LagariasJ. 406,407
Lagrange,). 39
Lagranges Theorem
see Theorem] agranges
LaMacchiaB. 404
Landers-AppellC. V
Landers-AppellK. V
Landry, F. 342
Lange K. 257
language 16
—cardinalityofa 16
—complementfa,seealso™ 17
—concatenationof —es 17
—contet-free,seealsoCF; £, 19,
20,50
—contet-sensitve,seealso CS; £,
19,20,77
—e-freeiteration,seealso+ 17
—formal 16
— intersectionof —es, see also N
17
—iterationof a,seealso* 17
—Kleeneclosureof a
see languageiterationof a
—nontrivial 78
—operationon—es 17
— recursvely enumerablesee also
RE 27,28
—reductiontoa 254,255
—redundangofa 167,169



—regular, see also REG, £3 19,
20,50
—sparse 109,110,119,122,123,
125,218, 254,257
—tally 71,124,125
binary representationf a, see
alsoBin(:) 71
— tally encodingof a, see also
Tally(-) 71
—type0, seealso £y 19, 20,28
—typeofa 19
—unionof —es,seealsou 17
LasVegasalgorithm seealgorithm,
LasVegas
lattice problem 350,406,408
—average-cashardnessf—s 408
—worst-caséardnessf —s 408
latticereduction 350,406,408
lattice-basedtryptography
see cryptographylattice-based
LautemannC. 305
Legendresymbol, seealso () 40
legitimatedeck seedeck,legitimate
Legitimate-Deck 307,308
Leibert,M. V
LeisersonC. 51
Le LasseurH. 342
LenstraA. 342,356,406
LenstraJr, H. 104,342,344,356,
402,406
LERC 296, 297-299
Levin,L. 88,120
Lewis,P 119
LH 232 234,235,239,240,246
Lien,Y. 121
ILin 59
ILin(-) 59
Lindner,C. 4
linearboundecautomaton 26
linearfeedbaclshift register 151
linear programmingproblem 104,
249,253,253
—integer 104,253
linearspace
— deterministic see LINSPACE
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—nondeterministiscee NLINSPACE
linearspeed-ugheorem
seetheoremlinearspeed-up
lineartape-compressiotheorem
seetheoremlineartape-compres-

sion
lineartime seeLINTIME
Linial, N. 251

LINSPACE 61,69,115
LINTIME 61,66
Lipton,R. 122,247,254
Lischke,G. VI, 258
Liskiewicz,M. 124
LLL algorithm 406
log 16
logarithmfunction
see function,logarithm
logarithmicspace
—alternating see AL
—deterministic seelL
—nondeterministic see NL
logic 4,29-3751
—modal 254
—nonmonotonic 252
—predicate 34-37
first-order 37
second-order 37
— propositional 29-33
log,amodp 39
Long,T. 123,255,257,258
Longpre,L. 119,255
Lovasz,L. 249,406
Lowg 233
Low; 233
Low, 288,290,292,294,295
low-exponentattack 349, 356
low hierarchy seealsoLH 6,7,
171, 232, 234, 235, 239, 240,
246,257,258
—extended,seealsoELow;, 258,
—firstlevel of the seelLow;
—kthlevelof the seelLowy
— secondevel of the see Lows;
seealso X¥-low
—zerothlevel of the see Low,
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Low, 232 234,235,238,240,246,
290

lowness 232,238, 257, 260, 288,
290, 292-300304,305,307
see also low hierarchy;
see also self-lovness

Luby, M. 8,168

Lund,C. 251

Lutz,D. V

Lynch,N. 121,252

M
MA 284, 285-288,290,301, 304,
305,308
— see also Arthur-Merlin games
Mahang, S. 109, 111, 122, 123,
255
majority quantifier
—see quantifier polynomiallylength-
boundedmajority
—see 3+
majorityrule 207
—defeataccordingothe 207
—win accordingtothe 207
—winneraccordingto the
see Condorcewinner
Majority-SAT 272
MAM 284, 285,286,301
— see also Arthur-Merlin games
ManasseM. 342
MandersK. 257
man-in-the-middlattack
see attack,man-in-the-middle
mary-onereducibility
see reducibility, mary-one;
see <log;
see <b,
Markov chain 263, 264
marriage problem see matching
problem,bipartite
matching
—bipartite 98
—tripartite 99,117
matchingproblem 98
—bipartite 98
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see 3-DM
— tripartite  see matching prob-
lem, three-dimensional
—two-dimensional
see matchingproblem,bipartite
matrix
—adjoint see adjointmatrix
— determinanbf a, see also det
124,138 167
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— permanenbf a,
seealsoperm(-) 124
Maurer U. 408
Mauwve,M. VI
maximalnon-hamiltoniarcircuit
problem 246,249
—for directedgraphs,
see also MNHC 246, 249
—for undirectedgraphs,
seealsoMDNHC 246
Max-SetPacking-Geq 208 245
May, A. 356
Mayer, 1. VI
MEE-DNF 245,251
Merkle—Hellmarcryptosystem 357,
389-392401,402,406,407
—iterated 406
— security of the  see cryptana-
lytic attack,onMerkle—Hellman
Merkle,R. 357,389,406,407
Merlin, seealso
Arthur-Merlin games 4
Merz,J. VI
message see plaintext
messagauthentication 130
messagéntegrity 130
messagspace see plaintext space

Meyer, A. 107,121,251,254

Meyer,G. 248

Micali, S. 305,307,384,387,388,
405,406

Micciancio,D. 8,168
Miller, G. 7, 309, 321-327,333,
352,354-356
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Miller—Rabinliar  see MR-liar

Miller—Rabintest seeprimality test,
Miller—Rabin
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mind-changéechnique 214

min-deg(-) 97,181

Minimal-3-Uncolorability 248

—restrictedio planargraphs 248

Minimal-3-UNSAT 248 247

minimumequialentexpressiorprob-
lem, seealsOMEE-DNF 171,
245,251

MDNHC 246

MNHC 246,249

mod see congruencenoduloan
integer

modularsee also function,logarithm,
discrete— with modulep and
baser

Monien,B. 261,263

monoalphabeticryptosystem 131,
132,134, 135, 140, 142, 167—
169

monoid 37

—abelian38

— commutatve 38

Monte Carloalgorithm
see algorithm,Monte Carlo

Moore,J. 356

Moran,S. 7,305,405

MorgensternC. 161

Morrison,M. 342

Mothersof Invention 163

Muchnik,A. 121

Motwani,R. 51,251

MR-liar 323

MR-Liars, 325 353

MR-LIARS,, 325 326

MR-witness 323

Miller, H. VI, 258

multiset 207

N

Index 459

N 10

NaderR. 206

Naik,A. 121,123,408

nail file  seetools,nailfile

Naor, M. 254,407

NasserN. 250

natural see number natural

Navajocode 169

NE 61,71,116,124

negation, seealso—~ 29,30

nestedlifferencehierarchy 175,176,
250,250

— see also booleanhierarchy nor-
malform

network

—communication 172

—computer 172,172

NEXP 61

NEXPSRACE 61

NFA 21,22,48

Nguyen,P. 168,407

NiedermeierR. 257

NIST 170,404

NL 5,61,72,76,77,81,82,84,86,
116,121,122

NL-complete 82,84,86,116,121,
122
see also <!°8-completeness

NLINSPACE 61,77,115

Nockel,B. VI

nonapproximability8, 121,251,254

nondeterministipolynomialtime
see NP

nondictatorship 206

nonresidue

—quadratic, seealsoQNR 40

Norris,M. 345,356

NOTM 28

NP 5,61,71,72,78,106-110,116,
118, 120, 122, 123, 125, 174,
176,177,179, 184,191, 193-
196, 218, 232-236,238, 241,
248, 253-256,241, 243, 244,
246, 247, 269, 276-278,290,
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292, 285, 288, 308, 353, 384,
395,398,406-408
— certificateof anproblem
see witness
— P versusNP question 5, 106—
108, 120
—solutionof anproblem
See withess
— <R-closureof,
seealso PY? 213 254
NP¢ 193 244
NP-complete 5, 6, 7, 88, 92, 93,
95,97,100,103,105,106,108,
109, 116, 120, 121, 236, 241,
243, 246-248,253, 255, 333,
334,356,357
see also <!°8-completeness;
see also <P -completeness
— exactvariantof — problems 6,
171,173,248
— see also theoryof NP-complete-
ness
NP-hard 172,185,241,249,251—-
253
NPVP,  seealso X? 194,195,196,
245
NPCOTM 28,193
NP° 193,244
NPPSACE 193,244
NPSRACE 61,76
NSF VI
NSpacg,(-) 58
NSRACE(-) 59,66,74,77,114,228,
231
NTM 23,56
NTimey () 58
NTIME(-) 59,66,74,114,225,228
NTRU cryptosystem 406

Nugent,R. VI
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—Blum 378

—Carmichael 319 320,321,323,
325,326,352,353
—chromatic, seealsox(-) 95

— domatic, see also 6(-) 97,
121,172
—Fermat, seealso F,,, 342,354
—Fibonacci, seealso f,, 12
—Godel 27
—independencesee also a(-) 202
—integer, seealsoZ 10
—natural, seealsoN 10
binaryrepresentationf a,
seealsobin(-) 17
—prime 38,315
— primitiveelementofa 7, 358
—rational, seealsoQ 49
—real, seealsoR 49
—RSAd 342,343
numbertheory seetheory number
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o(-) 60

O(-) 16,34,59
O() 260

0dd-k-SAT 213
0dd-Max-SAT 252
0dd-SAT 245
Odifreddi,P. 51
Odlyzko,A. 404,406,407
OFB 149 165
Ogihara,M. V, 8, 62, 109, 118,
121,122,124, 218, 250, 255,
256,302,305,306
Ogiwara,M. see Ogihara,M.
one-timepad
see Vernams one-timepad
one-way conjecture 111
one-wayfunction 2,5,8,108,110,
111,123,123,
—associatie 394
—commutatve 395
— polynomial-to-one 123
—one-to-one 123
—onto 113,117
—strong 393 394, 395,401
—trapdoor 8,389 390
—worst-case 357,361,392,407,
408
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Orponenp. 257
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P
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196, 251, 252, 256, 281, 283,
286—288308

Hg,AMmcoAM 287

IIP-complete 251,252

mr 278

II? 194, 195,196,198,200,256

ITP-complete 200,217,218

IT;SAT 200, 244

IT;SAT formula 200

P 5,6, 61 70-72,78, 106, 108,

109,111-113116,120-122174,

176, 177, 191, 193-196,198,
231-233,241, 244, 260, 269,
279, 290, 308, 333, 355, 356,
407,408

— P versusNP question 5, 106—

108, 120

P 25

B(-) 103

¢ 193244

PV, seealso A?  194-196

pAKT 213

eI 213

PNPIEL - 212 213

PNPIOM] 212 216

PNPIO(og)] - seealso@f 202,212,

216,254,255
pEi_1[0@og)] 902
Pl?—tt 213
S:'%'Ft’t 213
253
bf
Ph 213 216,254
P 213
FP)Cf_;t 256
203
tt
PP 213 216,253,254
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PVP" seealso AR 195,256
P° 193,244
P’ 306,308
PP 306
PPSACE 193,244
PSPP 201
Papadimitriou,C. 8,51,118,173,
202, 248, 249, 252, 305, 306,
405
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paralleloracleaccess 203
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Parberryl. 306
ParetoPrinciple 206
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