
C o n ten ts

1 I n t r o d u c t io n .............................................................................
1.1 W hat Is Randomness and  Does There Exist

True R andom ness? ..........................................................
1.2 Randomness as a  Source of Efficiency

an Exemplary A pplication.............................................
1.3 Concept of the B o o k .......................................................
1.4 To the S tu d en t...................................................................
1.5 To the T eacher..................................................................

2 F u n d a m e n ta ls ...........................................................................
2.1 O bjectives...........................................................................
2.2 Elementary Probability T heory ....................................
2.3 Models of Randomized A lgorithm s..............................
2.4 Classification of Randomized A lg o rith m s.................
2.5 Classification of Randomized Algorithms

for Optimization Problem s.............................................
2.6 Paradigm s of the Design of Randomized Algorithms
2.7 Sum m ary.............................................................................

3 Foiling th e  A d v e rs a ry ..........................................................
3.1 O bjectives...........................................................................
3.2 H ashing...............................................................................
3.3 Universal H ash in g ............................................................
3.4 Online A lgorithm s............................................................
3.5 Randomized Online A lg o rith m s..................................
3.6 Sum m ary.............................................................................

4 F in g e r p r in t in g .........................................................................
4.1 O bjectives...........................................................................
4.2 Communication P ro to c o ls .............................................
4.3 T he Substring Problem ...................................................

1

1

5
11
14
16

19
19
20
37
51

72
87
96

101
101
102
109
116
120
128

131
131
133
139



XII Contents

4.4 Verification of M atrix M ultip lica tion ...............................................141
4.5 Equivalence of Two Polynom ials....................................................... 144
4.6 Sum m ary ..................................................................................................149

5 S uccess A m p lifica tio n  a n d  R a n d o m  S a m p l in g ................................ 153
5.1 O bjectives................................................................................................ 153
5.2 Efficient Amplification by Repeating

Critical Com putation P a r t s ..................................................................154
5.3 Repeated Random  Sampling and Satisfiability.............................. 166
5.4 Random  Sampling and Generating Q uadratic Nonresidues . . . .  174
5.5 Sum m ary.................................................................................................. 181

6 A b u n d a n c e  o f W i tn e s s e s ........................................................................... 183
6.1 O bjectives................................................................................................ 183
6.2 Searching for W itnesses for Prim ality T e s tin g ..............................184
6.3 Solovay-Strassen Algorithm for Prim ality T estin g ......................... 192
6.4 Generation of Random  P r im e s ..........................................................202
6.5 Sum m ary.................................................................................................. 206

7 O p tim iz a tio n  a n d  R a n d o m  R o u n d in g ................................................209
7.1 O bjectives................................................................................................ 209
7.2 Relaxation to  Linear P rog ram m ing ..................................................210
7.3 Random Rounding and MAX-SAT....................................................216
7.4 Combining Random  Sampling and Random R ounding.................222
7.5 Sum m ary.................................................................................................. 225

A  F u n d a m e n ta ls  o f  M a th e m a t i c s ...............................................................227
A .l O bjectives.................................................................................................227
A. 2 Algebra and Number T heory .............................................................. 228
A.3 C om binato rics........................................................................................256
A.4 Sum m ary...................................................................................................264

R e fe re n c e s ................................................................................................................ 267

I n d e x ...........................................................................................................................271


