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Evyapiotieg

[Switepec evyaprotieg Ba Bk va anevBive otov kabnynm k. M. Kovtpa yua
ONUOVTIKY] GUUPBOAY} TOL OTNV €KTOVNOY NG TOPOLGHS OWAMUATIKNG gpyaciag. Ot
TOPOTNPNGELS, O O10pBMGELS Ko 01 GLUPOVAEG TOV KOO OAN TN OBPKELD TNG GLYYPAPNS TNG
gpyoaciag oamotélecov mOAVTIUN Kabodnynomn Yo tv oAlokAnpwon te. H vmopovr mov
emédelEe OAO QVTO TO YPOVIKO SACTNO, 1] EPIGTN GLVEPYAGIN TOL GE OAOVG TOVG TOUELS Ko
ouvolkd 1 Tapovoia tov k. M. Kovtpa amotélece 10 nOKO Kol EXIGTNUOVIKO GTHPLYLA Y10,
™V TpooTddela aVTY.

EmimAéov Oa Bela va evyoplomom Tovg enikovpovg kanyntés k. A. Avi{ovAdio Kot
k. K. IToAitn yw 11g ypioweg napeppdoeic toug. Oa NTav Topdreyn vo Uy uyopieTIon
amd m 0éom avt) v egpgvvitpioe M. Kovtcodnpov kot tov vIoynelo SddKTopo TOv
MoabOnpatikod tufpatog A. Tpavia@OALov Yo T GLUPOAT] TOVG GTOV EUTAOVTIGUO TNG
BipAoypapiag ™ epyaciag. TELOC, evyoplotd Oepld TOVG YOVEIG OV Yol TNV OPOCT®ON Kot

TNV Oy TOVG,.
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Hepiinyn

H mopovoa owmlopatikn epyoacia €xel g 0épa ) OwTthpnon TovV 1O10TATOV
eBopdc xatd TO CYNUOTICHO HOVOTOVOV GLUOTNUATOV. ZVYKEKPLUEVO, EVOLOQPEPOV
TOPovGlalel To EPpMOTNHA vV Vo HovoTovo cvotnuo, tov oynuotifetar and IFR/DFR
povadeg, otatnpel v 1016TNTA 0LTH. [0 TO 6KOTO AVTO oNUAVTIKY €vvola €ival M
VIOYPAPT VOGS CLGTAUOTOG, e TN Ponbeia g omoiag opiletar pio vrootkoyévela
™G KAGONG TOV HOVOTOVOV GLOTNUATOV Tov &ival KAEGTH ®G TPOG TNV 1310TNTA
IFR/DFR. X100 wAoicwa Tng epyoaciog JSlOTLTMOVOVTIOL KOl EPELVAOVIAL OVAAOYO
EPMOTNHOTO Kol Ylo. EvpOTEPEC KAATELS Katavoumy, ontwg ot NBU/NWU, IFRA/DFRA,
K.l

210 TPOTO KePAANLO €lcdyetal 1 évvola g Pabuidag amotvyiog, mtapovcidletor 1
gpunveio ™G Kol mEPLYPAPOVTOL Ol OLAPOPES UHOPPES TNG. XTN OLVEYELN OlvovTtal
avaluTikd moapadeiypato g Paduidag amotvyicg TOAAD®V YVEOGTOV GLVEXMOV Kol
OLOKPITOV  KATOVOU®DV, O©T0 Omoio mapovcldaletol O TOMOG KOl 1 YPOQIKY TNG
Topactocn. X210 TEAOG TOL KeQaAdaiov mpoteivovrtar ekTunTtéc G Pabuidog
amoTLYI0G OO EUTEIPIKA dEOOUEVAL.

Y10 3e0TEPO KEPAANLO Ol KOTAVOUEG YpOvVeV Conc tagivopovvial 6 OLlpOopES
KAGQoelg, pe Paon t Pabuida arotvyiog 1 to néco vroiewmduevo xpovo {ong tovg. Ot
kAboelg IFR, DFR, IFRA kat DFRA avaibdovtotl d1e€odikd, kabmg dtaturdvoval Kot
amTodEIKVHOVTAL TPOTAGELS TOV oYVOLVV Y10 KOATAVOUEG TOL AViKOLV G€ avTéG. Télog
N ovvoroBewpnTtikn dtdtaén petaly TV KAAce®v Ogpelidvetor pe amodei&elg Ko
AVTITOPAOELYLATO KOTAVOL®DV.

210 Tpito KEPAANIO EGAYOLHE £VO OMUOVTIIKO YOPOKTNPIOTIKO EVOG GUGTHUOTOC
aflomotiog mov ovoudleton vmoypagn (signature). Apyikd oivovtalr ol opwopol NG
GLUVAPTNONG dOUNG KOt TNG LOVOTOVIOG EVOG GLUGTNUATOC, O 0TToiot givail amapaiTnToL Yo TV
TEPLYPOPT] KOL EPUNVEID TNG VTOYPAPNC TOL. XTN GULVEYEWD TAPOVCIALOVTAL Ol LITOYPUPEG

YVOGTOV GUGTNUATOV KOt 0 TPOTOG VITOAOYIGHOV Tove. TEéAog divetar Waitepn Papdra oTig
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EQUPUOYEG KOl XPNOELS TNG EVvolog TNG vroypaeng otnv A&lomotio, OTMC Yoo TOPASELY O
611 GUYKPLOT TOV YPOVOV {ONG S10pOPOV GUCTNUATOV.

270 TE€TOPTO KEPAANIO LEAETOVUE TI GUUTEPLPOPE SLAPOP®V KAACEMV KATE TO GYNUATIGUO
HOVOTOV®V CLOTNUATOV. Xvykekpipuéva Bo dovpe, pe ™ Pondeia avTimopaderyldToy,
W00TNTEG TOV UOVAO®V OV dgV dTNPOVVTOL 6TO cLGTNUO, (Y. ot Wwiotteg [FR, DFR,
NBUE x.0.), aALd Kou Oa amodeiEovpe Bewpnuata yio KAAGES (1010TNTES) TOV £ivol KAEIGTEG
¢ Tpog ™ Aettovpyia avt (w.x. IFRA, NBU, NBAFR). Téhog, B0 d10Tut®GOVUE TPOTACELS
Yo Un KAE0TEG KAAGELS, OV divouv GUVONKES, 01 0Toleg OV 15YVOVY, KAIGTOVLV KAEIGTEG TIC

KAAGELS AVTEG MG TTPOG TO CYNUOTIGUO LOVOTOVMV GLUGTNUAT®V.



Abstract

The subject of the present MSc Dissertation is the preservation of the
components attributes (aging properties) of under the formation of coherent
reliability systems. More specifically, an interesting question is whether a coherent
system of n IFR/DFR components is IFR/DFR itself or not. In order to answer this
question, we introduce the signature of a system, which is subsequently used to
define a subgroup of the class of the coherent systems that is closed under this
formation. In this dissertation, we investigate analogous questions, concerning larger
classes, such as NBU/NWU, IFRA/DFRA e.t.c.

In the first chapter we introduce the concept of the failure rate and study its
interpretation and its forms. In addition, the failure rates of several continuous and
discrete distributions are given by their form and graph. Finally we present some
failure rate estimators, which are based on empirical data.

In the second chapter, the lifetime distributions are classified by their failure rate
or their mean remaining lifetime. The classes IFR, DFR, IFRA and DFRA are
comprehensively studied, by stating and proving several propositions that are valid
for such families of distributions. Finally the ordering of the classes of lifetime
distributions is established by proofs and examples.

In the third chapter we introduce an important feature of a reliability system, which is
called signature. The definitions of structure function and coherence of a system are also
given, since they are necessary for the description and interpretation of its signature. In
addition, we calculate the signatures of several systems, such as serial, parallel, e.t.c. Finally
we study the applications of the signature in the field of reliability, e.g. in the comparison
between the lifetimes of two systems.

In the fourth chapter we study the closeness of several classes under the formation of
coherent systems. Specifically, we present examples, which prove that some classes are not
closed in general (e.g. IFR, DFR, NBUE e.t.c.), and state theorems related to closeness of
some other classes under this particular operation (e.g. /[FRA, NBU, NBAFR). Finally we state
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several propositions, providing conditions, under which a class of reliability systems is closed

under the formation of coherent structure.
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