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absorbing state 33, 66
absorption probability 19, 59
accessible state 35, 78
accumulated reward 8, 160
affine subspace 116
aggregated process 94
aperiodic state 46
aperiodicity 130
asymptotic

availability 3

behavior 125
availability 11

backward equations 149, 162
balanced importance sampling methods 214
Bessel function 4
bounded convex polyhedral 110
bounding
the asymptotic availability 247
the mean asymptotic reward 239
the mean number of customers in the E,/M/1
queue 240
the mean number of customers in the M/E,/1
queue 245
the mean time to absorption 250

Cesaro sense convergence 130
Chapman—Kolmogorov equations 3
closed convex set 108
communication

class 35

relation 35
convergence to steady-state 49, 79
convex hull 109, 114
coupling argument 49
coverage factor 9
Coxian distribution 22
cumulated reward up to absorption 250

dependability 1, 154
dependability models 17
distance-based select failure biasing 213

balanced distance-based selective failure biasing
216
distributed algorithms 144

ergodic theorem 51, 87

Erlang distribution 68

exact aggregation, see pseudo-aggregation
expected interval availability 11, 188
expected performability 199

expected time to absorption 60, 93
exponential distribution 2, 66

factorial moments 129, 137
failure biasing 209

balanced failure biasing 215
fault-tolerant system 198
forward equations 149, 162

ged 46

hitting time 90
hyperbolic PDE 169

ideal

of Z 46

principal 47
importance sampling 209
infinitesimal generator 74
initial distribution 27
interval availability 4, 154
invariant

measure 41

probability 45, 79

jump time 66

Kolmogorov backward
differential equation 74
integral equation 72

Kolmogorov forward
differential equation 74
integral equation 74

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781107007574
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-00757-4 — Markov Chains and Dependability Theory
Gerardo Rubino, Bruno Sericola

Index

More Information

278 Index

Laplace transform 8, 17, 144
lifetime 2, 147

limiting behavior 78
lumping 11

machine repairman models 17
Markov chain
absorbing 55, 89, 118, 141
acyclic 186
aggregated 109
aperiodic 45, 79
embedded 68, 134
homogeneous 26, 66, 94, 108
irreducible 35, 41, 78
recurrent 33, 80
regular 69
strongly lumpable 107, 137
transient 33, 80
uniformized 76
weakly lumpable 107
mean asymptotic reward 230
mean cumulated reward up to absorption 250
mean time to failure 2, 202
mean time to repair 3
mean times between failures 3
MTTE, see mean time to failure
multicomponent repairable system 206, 222

occupation time 148, 154, 160
optimization problem 147
order statistics 151

performability 2, 8, 160
performability modeling 200
performance level 160
period of a state 46
periodicity 130
periods
nonoperational 3
operational 3
point availability 3, 188
point performability 199
Poisson process 76, 152, 162
polytope 110, 114
possible sequence 99
pseudo-aggregated process 135
pseudo-aggregation 15, 135, 236

quasi-stationary distribution 7, 119

rarity parameter 208
recurrence 36
recurrent state 32, 80
reliability 2, 154, 202
reward rate 160

selective failure biasing 210

balanced selective failure biasing 215
for “parallel-like” systems 212, 216
for “series-like” systems 212, 215

sojourn times 18, 125

in bounding 241
standard estimation

of the MTTF 203

of the reliability 205
state aggregation 11, 94
stationarity

continuous time to 192

discrete time to 191
stationarity detection 188

stationary distribution 4, 49, 79, 94

stiffness 21
stochastic

complement 252

matrix 27
stopping time 30, 66
strong law of large numbers 53
strong lumpability 12, 107
strong Markov property 29, 66

total number of visits 143
total sojourn time 143
transience 36

transient state 32, 80
transition function matrix 70

transition probability matrix 26, 67, 76

uniform distribution 151
uniformization 76
uniformization rate 76

visits to a state 37

weak lumpability 13, 110
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