il
LA

L

|
1

A

RS
R ST Bk

Computational Methods
for Reliability and Risk Analysis

[ &) EnricoZio =
x= B EiF
B P Ew®H

sﬂl: N S O

National Defense Industry Press



TR LSRR RE RS FFL

] SEPE 5 KUK o Br ik

Computational Methods for Reliability and Risk Analysis

[ & ] Enrico Zio 3
F H#F E#
B4 EF



ZERARRIE BEF:E-2013-136 S

BB E% E ( CIP) ¥

AR S K TR/ () TR (Zio, E. ) 355
ZepEE1%. —dbat : BB Dol i bttt ,2014. 8
(TSR MR T 22 R T R N)

F345 )53 ;. Computational methods for

reliability and risk analysis

ISBN 978-7-118-09644-6

[.O... [0.0F...@%... I.OFR%
ATSEYE - KUK AMT - BE - BT V. (ON94S. 17

Hh A ) 434E CIP $4m 57 (2014) %5 183606 =

Computational Methods for Reliability and Risk Analysis by Enrico Zio

Copyright © 2009 by World Scientific Publishing Co. Pte. Ltd. All rights reserved. This book , or parts
thereof ,may not be reproduced in any form or by any means, electronic or mechanical , including photo-
copying, recording or any information storage and retrieval system now known or to be invented , without

written permission from the Publisher.

Simplified Chinese translation arranged with World Scientific Publishing Co. Pte Ltd. , Singapore.

B 1o~ A s oo WA '?’T‘
(b E X EMEEHk 23 5 R ﬁﬁ‘% l00648) V

AL 55 B AE R EIVR A R B @ & R
HEBIE '

FA710 x1000 1716 EPak 13}4 FH262 TF
2014 4E 8 A% | WA | YREIRI  EP%E 1—2000 it FEHY 56.00 T

(EBWMARFER, R AFAR)

E )% (010)88540777 KATHRM . (010)88540776
BATERE . (010)88540755 K745 . (010)88540717



(AP SEPE AR VE DR A AR H TR
REZRR

FEZER

B B H& LEMEMRAF

BlEEER

BRE #8 LFMEMAAYE

ELHM #HE hEBEAF

ZR(HUREBHF)
TARAM(ERIEZR)
EXH(TEHEAE)
ERE(BFHEKXF)
B R (L EELA¥)
FRR(EEMZEMRAF)
8 Z(HHEEIKLF)
REFH (HFEMEAMKKE)
M PE(EBAEAF)
HEE(EMEMRAE)
EREBEIRLAYF)
R F(REMEAMKKE)
B BL(EEMEMRKAF)
CAE(EMEMAKF)

EVHF(AEMEMRAE)
EAA(EMEMRKF)
EBEAB(HEAMEMRKE)
o BR(EFHEKF)
IFE(ZEIRAFE)
REZ(HALIT L K¥)
MR EMEMKKF)
MREAR(SREIEKE)
W R(W)A¥)
PEF(EFEIRSR)
HEB(AEMEMKK¥)
EBRE(XTMEMRAE)
ERE(AREIVAF)



(SRR PR DR YR A AR TR
2 F

THEMEE® G 20 #4250 FREFRAK,1F3] T HERIIARF 6
JREE,GEASFTLARBTRIGERN, A, MAEIREALL
AR E R RWT I I T REMAERE Fikb TR T B ARG PIR, LF
k,HF 5Bt FENAEBARTTRARL, BFT— RN BF
HREBRESHAZTTTERERE FE, 2012 5, B R4 % H
ek Springer tH IR T —&“ THERMB AR it 61 A, L& THEF £
TSP A5 PEAR AR R AT A AT Y 48 K 3R AT R R, A AR 5% 4
Aok RS0 ESE L AMNE,

AN RLEI0FHERFLE, TERAETEZHLEFI LR
BN T, B R RN AR, TGRS B AL ZRERIE, 4.l
25, MUK E, A% T HE R LT E M4 RESF R R
BRETERNGTERALEL ERENHAEXAEEZ, AR, B
T BmASEFILTRTMEKRFTERE & 4% T 42 3 1% ¥4 Springer
R 6 T SE o TAZ A B 44 10 FF, sFAm Wiley, World Scientific , Cam-
bridge ,CRC, Prentice Hall R AL# & —FF, & 15 A& %, LR 4AERT
(THEBEESHREREFRE L FA)GEMFLR I, ALK RKET
XEAPHEFMEA I, KNP IS FHEZFHEARKRNZREA
EZREMEAFPATEZ AR T LREEe, THHE T HALHR6G 4
AT & RGP ABR R IR AR, AP P & EFRAEH Y A A8 40
REGe et ER . FH,

HE A FREZ PRI, ZNAZETAIREEY,
A TRIEMFR SR E, EARMEXEL o P, KK T A
FTLF @ T —RAAEL TFE, AMNEFTRAASRTERT

v



BELFEHEREEAMNA TFE ZTERA L Loid LA TR
HHEFFETBFIEABRARREREERENE —ERAE, =2
EREIFEIFTER, BMNBFHIFTEREZARAX L AN TR, &
LS A A A E MY ABARATERABRN L ER,
oAt TR+ L iniRte By REf S BERABIERESH AN F
B, ZRBEIRFTERAMEIRKE, KNFFTEALLER
5xFHERX—RERNARTABAHTERS ML PESF 8FHF £
FEFFEANATEFET@HH I, RHATRARABE L AL
B, BAMNZEZMEBALEFIENR,ELTFX TFEFPHTERT
PR, TAREGEA LI, RMEEZARSZHVHMEIERSLAHK

AELBELSTAETERLEEHRERERALEFTG S ERER
WL ATARAEBRES ST O THIREERAAREL K TR LR
VPAEE, AMNAG AEAPHEREBTEATERAL RO LR
AE|EZHER,

A FMEMEKRFTENRE 24% T 3%
): J-2
2013411 A 8 H



PREFACE

Today’s modern systems have become increasingly complex to design and build, while
the demand for reliability and cost effective development continues. Thus, reliability has be-
come one of the most important attributes in these systems. Growing international competition
has increased the need for all designers, managers, practitioners, scientists and engineers to
ensure a level of reliability of their product before release at the lowest cost. This is the rea-
son why interests in reliability have been continually growing in recent years and I believe
this trend will continue during the next decade and beyond.

It is these growing interests from both industries and academia that motivate Springer to
publish the Springer Series in Reliability Engineering, for which I serve as the series editor.
This series consists of books, monographs and edited volumes in important subjects of current
theoretical research development in reliability and in areas that attempt to bridge the gap be-
tween theory and application in fields of interest to practitioners in industry, laboratories,
business and government.

I am very delighted to learn that the National Defense Industry Press from China is plan-
ning to translate selected books from the Springer Series as well as some other distinguished
monographs from other presses into Chinese. The books in the collections to be translated
cover most of the timely and important topics in reliability research areas and are of great val-
ues for both theoretical researchers and engineering practitioners.

The translations are organized and managed by Professor Rui Kang from Beihang University,
who is a world-wide leading expert in reliability related areas. With his expertise and dedication,
the quality of the translations is guaranteed. I'm sure that the translations of these outstanding
books will be a great impetus to the research and application of reliability engineering in China.

Personally, I will treat the translation collection as an attempt to exchange ideas of relia-
bility researchers in the international community with their Chinese counterparts. I really
hope that these kinds of idea interchanges will be more common and frequently in the future.
Specifically, I am really looking forward to hearing more from our Chinese colleagues. Wish
the research and application of reliability in China a bright future!

Dr. Hoang Pham, IEEE Fellow
Distinguished Professor

Rutgers University

Series Editor, Springer Series in Reliability Engineering
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