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The Ijni'.;a!al Generating
Function in Reliability
Analysis and Optimization

The author develops techniques of Universal Generating Function
introduced by I. Ushakov in the middle of 80-e. The book offers a
description of the universal generating function technique and its
applications in Reliability Analysis of binary and multi-state systems and
as well to optimization of series-parallel structures under certain
constraints. The book supplies with a number of examples from
engineering practice.

Many real systems are composed of multi-state components with
different performance levels and several failure modes. These affect the
whole system's performance. Most books on reliability theory cover
binary models that allow a system only to function perfectly or fail
completely. The Universal Generating Function in Reliability Analysis
and Optimization is the first book that gives a comprehensive description
of the universal generating function technique and its applications in
binary and multi-state system reliability analysis. It features: an
introduction to basic tools of multi-state system reliability and
optimization; applications of the universal generating function in widely
used multi-state systems; examples of the adaptation of the universal
generating function to different systems in mechanical, industrial and
software engineering.

This monograph will be of value to anyone interested in system
reliability, performance analysis and optimization in industrial, electrical

and nuclear engineering.

Table of Contents

—

Basic Tools and Techniques

2. Universal Generating Function (UGF) in Reliability Analysis
of Binary Systems

Introduction to Multi-state Systems (MSS)

4. UGEF in Analysis of Series-parallel MSS

W

5. UGEF in Optimization of Series-parallel MSS
6. UGEF in Analysis and Optimization of Special Types of MSS
7. UGF in Analysis and Optimization of Consecutively

Connected Systems and Networks
8. UGF in Analysis and Optimization of Fault-tolerant Software.

Gregory Levitin

THE UNIVERSAL GENERATING

FUNCTION

IN RELIABILITY ANALYSIS
AND OPTIMIZATION

Springer, 2005

ABTOp pa3BMBaE€T METOJA YHHMBEPCAIbHBIX NPOM3BOAAIINX (DYHKIHH,
BBefleHHBIX M. VYmakoBeiM B cepeauHe 80-x romoB. B kHure
MpeAjaraeTcsi OMHCAaHHE MeToJa W INPUMEHEHHE €ro K aHalu3y
HaJIOKHOCTH  CHCTEM C JBYMSI M MHOTHMH COCTOSIHUSIMH, a TaKXke K
pELICHUI0 3aJa4y ONTUMHU3ALMU TPH HAIWYMK orpaHudeHuil. Kuura
cHaO)keHa OOJBIIMM YHCIOM IIPHUMEPOB MPAKTUYECKOTO NPHMEHEHHUS
MeToj1a.

MHoOrue peajbHble CHCTEMBI COCTOST W3 3JIEMEHTOB, HMEIOIINX
HECKOJIBKO YpPOBHEH (DyHKIMOHHUPOBAHHS, YbH COCTOSIHHS BIMSIOT U Ha
orepaTHBHBIC BO3MOYKHOCTH CHCTEM. B maHHO# KHUTe TaeTcs AeTaabHbIN
aHaIM3 TMOJOOHBIX CHCTEM C HCIOJIb30BaHHEM METOJ| YHHUBEPCAIbHBIX
MIPOU3BOSIINX (QYHKIUH, IPHBOANUTCS MHOTO HPAKTHYECKUX PUMEPOB.

Kuura Oyzmer MHTepecHa I BceX, KTO MHTEPECYeTCs HameKHOCTHIO
Pa3IMYHBIX TEXHUYECKUX CHCTEM U UX ONTUMU3ALMEH.

OraBieHne KHUTH:

Onucanue MeToaa

VuuBepcanbHas npousBogsimas ¢yskuus (YIID) B pacuerax

HAaJIe)KHOCTH CUCTEM C JIBYMSI COCTOSTHUSIMHU

3. BseneHue B aHanu3 cucteM ¢ MHOrumu cocrosHusamMu (CMC)

4.  Hcnonb3oBanume VYIID paas aHamu3e MOCIEIOBATEIbHO-
napauienbHeix CMC

5. Hcnonb3oBanue YIID ans onTUMH3AIMU MOCIEIOBATEIBHO-
napamienbasix CMC

6.  Hcmonb3oBanue YII® mis onTUMHU3aMY CIICIMAIbHBIX BHIOB
CMC

7.  Hcnonb3oBanue YIID 11 onTUMM3aLUHU IOCIEIOBATEIBLHO
COCIMHEHHBIX CUCTEM H CeTeH

8. Hcnonp3oBanme VYII® g aHanm3a ©W  ONTUMH3ALUHU
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