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Consecutive-k—-out-of-n: F I X5 A

sestsEmprser ¥ B =2
(19% €18 2f)

1. L &I

MzEgea sy b, BEAY N IR ERBEOPDOESPORVII-> TR EEZ, KD
DOBRENTWEEREE—DDYRTLLEARD, ZITYARAT LAEZERL TV DD
B3 MR (FRREEE) L, VAT 2260HWET 23X (R EEE) Lok, &<
CYAT AOEFEEOFHMI OV TOWESMTEb TS, I THET 2HEEX (72116
FEEE) 2RO E AT, ERELTHIL, 20X 3R I LMEEEOERELTHLU SN
TwaZeFiifmontns,

VAT LEBRLTWEERGDE I p—rBHEL &, Y AT LAEEBEEEEL 4 <
KBYAT AEHEY|Y AT A (series system) WS, T LT, TRTORSBHEL
Tel B, VAT ALRSEEEEL 2 B Y AT AR AT A (parallel system) &3, E
WS AT LEY AT LDBERET 2 e D OBRNDRB P SRLY, BRI EOOTEIMIES, [FH
BB, £z, MRS AT LZY AT LABEET 2 2 2T 2F 2N, ROBESBHD,
JUE (redundant) THEZOTEME L 52, EEEZEY, Z 2 CMEEEL LENSY AT
LAEEROEHEERZED 7012, BN AT ALAFTC AT AZHAGDLEIVY AT ABEZ
HNTWS, BIZIEnBORRIDS b4 &y FEADERSSIREL I & &, ¥ AT ALEH
BEEL R BBV AT ATH B, ZDY AT L% kout-of-n: F ¥ A5 AL v, 22T E/
n/F BT, AFOY =y MEZ3IREBET 2 LRITTELWDT, 3/4/F ThH 5,

AIRETIX k/n/F OERZEE, b, —FIICiiAR nHORSD > b, #EELzAkRL &
b EBEOKRSVHE LIz &, YATALALEIERL LRIV ATLAREET S, OV R
7 L% Consecutive-g-out-of-n: F ¥ A5 A v, 22Tk Con/k/n/F LWT., Y AT A
EWLWSEBEEDODRbOIZAY I T—Z WS 2 b H 3, 1980 F iz Con/k/n/FicBEd %
Kontoleon ®igxHt IEEE Transactions on Reliability \ZFFEN Tk, HERE A T, Z
DY AT LB 2mXEFEEFLICEH S HEE CORUL) ahTws, XFEOHMIZ
NOSDOWREBNTHIETH 5.

RIS ELOKS. 2ETRETCAERT 4 DDV AT ARZRAWVT, YAT ADEEEIZDW
T3, 3BT, BXEANSINTWS Con/k/n/F OBl %R~ %, 4E ik, Con/k/n/
F OERSZ 025, ELEOMOKREESET I L LoTHRbA T AHERZE
HL, EOXIRIEPHEEIN T IE0O0EENT S, 5ETH, Con/k/n/F L4 —%—k
DBEBSAR L DBURIC DWW TR Z S, ZOZ LDV TIEHM T CETRET 3.

INnFETCRFERENT Con/k/n/FIZDOWTORIDIZEAER, W D2LOFNEHRWT
EEMHEBOBMAOT THERIN TS, IRINBZEFNLTIVDORED, ZO¥EAZIIZT
FTIEWRE-T, BRVEHEINLD, REBLEREL 2B Z 0355, #21F, Tong (1985) ix
M 2 ERFIOBREEDE S OfE» & Con/k/n/F ORRS OBEEEBIC DWW T OB W
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BERETWS, %7-, Aki (1985), Hirano (1986) % Philippou (1986) 233 CizfsfgL T\ 2
X5, ZOYRATALABRA = —kD2ESHEEBCEELTWS, Hib, RbHEMLEE
® Con/k/n/F OEHEE R4 - —EO2EMHOMEO 2 L 2EETEZ o035, 07T,
F—5— k OB HEROTEL S IOV AT ADEHEER ODWIERT LI LIERDD
L2rThHb, 851 Con/k/n/F % —f%1t LU 7z m-consecutive-k-out-of-%: F & X 5 A
41 gicElr) OFEERA - — kO 2ESMOMERERTEZ N2 Z LML T E
720,

Dk 3nzems, Con/k/n/FBIUIHE2ER WL DHLD Y AT ADEREOWHE
DWTHEL, Hb¥ T —5 — k OBEES s & OBREBH L IC Lz, ZOFR, 20
BR7E Y AT ADHETHER 2 EADOE D A, EBEBMOMRONEroE 21T, 75—
k OBEESAED 1 DO BB RZIEHAORETBHREOND Z LR 5, 5FTIR, 20X 5 RHEN
T Con/k/n/F OEEEIZDVWTRYN, HbETW L >or0lMES2EET 5.

ZOEDERY T —F— k OB OV THEEICHBEL T Z 5, EREESKII»E
BowFhnrT, fIhe RBOMEE2ZhTh p, q(=1—p) LT 5. 4 —F— kO 2HEIFII,
n [E DT SKER T & ELEGII DR Z 2O T, BE T Bu(n, p) L. A= — 10
2IE5H6 Bi(n, p) DB2E I TH S, & —F— k ODEMSAIL, W72 ERT b BESERIID
HUBHTEI 32 2 TOERBBOANHET, LET Gu(p) 2. ZOBHEDOE 2 ALK LI
Y7 ML TR Gu(p) Lk, Gi(p) BEFABSHTH S,

B, FEEERICOWTIX, #21X Barlow and Proschan (1965, 1981), 7-4—4%"— &
DBEEI AR I DWW TiX Johnson et al. (1992) 2B vz,

2. JRTLDOEFEMN

BEEEOHR T DY AT ADOBEELFHIT 2 2 L 2L 5., HY L AFIsSHE A
EOINTV AT LATIE, YATLPBERET 270 DR/INDRDI DM (B/IVSAER) 2E X
120, VAT ADBHEE 25 L5 BRRSOBNDHE (BN Ay VES) 2EXT, EHEEERD
%, FREROEERAAERELTCY AT LAOEGOMiERD 5 2 L, RO KEE%:
HBALTEERT S, BICHBLHES2TSIKEELIZESSOWENSD S, 2hor2EHE
FEMEBER ORI I D v Tid, Bz 13 Barlow and Proschan (1981) 28BSz, &
DEOTELZ LR IDOT X MfE> T3,

HEYAT LD nflORADPOE>TWBET S, i=1,2,...,n LT, i HEHORSI 0 HEE
LTWRIFEL SELTOWRITE 2 & 2BEETH X 2EATE, ZOLE (i BHORSD
BB P(X:i=1)=E(X,) TEDLEND, RIEVATLADPEREL TWED, ELTWE %
ROTHERERHEAT S5, TREEBRAPEEL T0 i, ERREELTHWEDT, X,...,
X, D%

1 Y2748 L CwB L &

ﬂX@”XDZ% 5 TR

EEDLIR, Th%E¥RFAD structure function &>,
1ETERNRIZ 4 DD ¥ AT AD structure function 1

(i) BEHNRATF L ¢(X)=Xi Xp=min{Xi,..., X}
(i) WHv 2T 4 H(X)=1-(1—-X) - 11— Xn)=max{Xy,..., Xn}
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i L Xi=
(iii) k/n/F: ¢(X)={1 if 2 Xizk
0 otherwise

(iv) Con/k/n/F: §(X)=II}=r"{1-I1H(1- X))}

tEbahs,

Structure ¢ OFHT (dual) ¢? # ¢?(X)=1—¢(1—X) TEET 2. ZZkl1-X=(1-X,,
ol =X5), B (EF)) oI (EF) TH Y, k/n/F O n—k+1/n/F TH 5,
¥ 7z, Con/k/n/F OIHE kORS¢, i+1, ..., i+k—1 %BEFNc LizdbDk 1 DrEZ, §
=1,2,...,n—k+1 LT n—k+1{HE2AFNCEEBE LY AT ATH 3,

VAT LDKERET 5 Z L BL, (BHORSWEDREEEE TH 51k

(=g 3 (#(1, X) = $(0;, X))

TH#lY, structural importance of component 7 L \»3, 72750 (1, X), (0, X) i3 X @ ;&
HoESzZxhzThl 0 Lizbnrkbd, flzid Con/2/4/F T [,(1)=1,(4)=1/4,
L,(2)=1,3)=1/2 Th 5.

VAT AL, VAT ARSOEE (#&) %7 structure function ¢( - ) &, BRSO
I L TV 32 DREEZTT Xy,..., Xn ODOMFBATHRBRENSZ DD ET B, -5,
structure function 83¢(X,,..., X)) TEZ 6N 3 Y AT LADEFEEIZP(H(X)=1)=EsX,,...,
Xn) THD, Xipotoy X BT D L &, P(A(X)=1)=h BT, i) % ¢ D reliability
function Lv29, NS DOEEE p=(01,..., 1) OB TH 2 (JIS T > EHEEREK L
FE%3),

B OHERER TR bR OB LGS, SROBOEEE M T, SRS EEE
WIRT p L RESINZEETHS., T2 TXy,.., X BT, &L T P(Xi=1)=p
rnid, 4 D0 ¥ A5 A reliability function i¥, B> X 5 AT p%, LHY X7 AT
1-A—p)", k/n/F Ti32%25 () ¢ (1—q)**,Con/k/n/F TiZ Buln,q: 0) 725, HLIEE
Bu(n,q: 0) OFRIZ, X~Buln,qg) D& P(X=x)=Bwln,q: x) Ths. BlziEn=3,k
=2,p=09 33L&, BYAT LOEEEZEST0.729, 5] 0.999, 2/3/F T 0.972, Con/
k/n/F 0981 THh 5.

ZZTk/n/F & Con/k/u/F @ reliability function I DOWTHET 2. T8 # OHT~
WX —AFITT, Xi=0 2RI T2, ZDEE k/n/FBHEBELTCHE EELE, nEF £ EH
DEDOEBRI o T ETHS, L, BREA-1BZTHRIBEI > TWELETH
%, @R Con/k/n/F PEEEEL T B L& L3, n [ EHICERE L7z E B EORKIIS 1 Db ig
ZoTVREWEETHS, LOBRED 2 DO reliability function iz c iz FEKb L Twa, 7
Xi=l1%2WIhe T2, k/w/FBEELTHLEEE EE, nEdu—Fk+]1 B EORKIIAK
ZoTWw3ELEThHE, INERTERDLETE P(HX)=1)=2tcn v D pA—p)"*TH DY,
TOBRE—HKTHETTH 3.

RO DT, Xi,..., Xo BT, & i 18 L TP(Xi=1)=p: &3 hi, reliability func-
tionld ¥ ¥ X 7 A T P(A(X)=1D)=I11ps WH ¥ X 7 & Tt P(H(X)=1)=1—

L(l—p:) %%, k/n/F & Con/k/n/F TiZIOBERBELETRDLT I L IZH LWL,

B OBEIRER ORI > TR 2BE5%2F 2 5, BRSO lifetime % Th,..., Ty &
$5. 5, P(Ti<t) 355 i WA ¢t THIET 2HEETH 3, ZOL & i HEORS DIREE
ETi>tDrE X(H)=1, 20D L & X(t)=0THb3. T DHHEKE F: £ »< &,
P(X{(t)=1)=P(T:>t)=1-F{t) (=F(t) £BL) TH3., 5T Th,..., Tn BHITR 5 F
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P(H(X)=1)=nFt),..., Fu(t)) TH 3, BIZITEFIS AT AT P((X)=D=TTELF(2),
AFy AT LTI P(H(X)=1)=1-TIL.(1—F(t)) TH5.

2 2Tl ES, F, k/w/F D3 DDV AT ADEREEIZ, nEOMIREREROR
/ME, BXE, & EBOIEFFEOSFEREEBCERL TS I CERLEY, ARk
Con/k/n/F OEHEE L, EFHTROBEESMEBRL T3,

ZDETIEY AT LG OHABEROIRE %

(1) EOOEEERT T p T, MIEIHETHED.
(2) BOOEEEX b (i=1,2,..,n) TH3H, HESMEHED.
3) BHOoOEEEREZAE EDIEDLD, MRS MERS.

ESFTTUTo 7%, ZOWMETIEEIC (1) (2) Q) KDV THEET 25, Y AT ARSOHEERZRD
REDPHTRVWEES B2, 2Vva7ifEd) Ko T ETHER LIV,

3. Consecutive-k-out-of-n: F o X F LD

ZZTRXERIZENAEINT WS Con/k/n/F OB 2S5 A1 TR IDY AT LDIERE
FOHNEDONTHRRS,

B SBEYATFL, A4V (FR) /84754 >3 A5 2 (Chiang and Niu (1981)), 7 {H
DVV—RAT—yarEbbDOBEVATAL (R7-Ya k&S L2..,nd20oh, HE
THHETH I W) T, 106 n ANZDETEER2XL . FAT—Va ik kEEDAT —v a
VETEETELETNIE, OV AT AIX Con/k/n/F THB (K1), n rFRORESE DR >
FPTEMT AT ANNA P54 VY AT LTI, 2 DEOTHEE CEBTERETHIE, 20
VAT LE Con/2/n/F TH 5.

2. %v v —23y 25 s (Bollinger and Salvia (1982)). 2 DL 544y N T —2 &
A5 A& (k-in-a-row failure network ; £=2) T, E\, ..., Es OEFE L2 o0&+ 2L, C
NEIETERVWDT, ZOY AT ALIECon/2/5/F ThH5, THIREREIREORFTLITLIEE
U % (Derman et al. (1982)), ’

BI3. BE L —BES AT A, FEEERD SRR s 0L BEL THRTRET 5.

5] [&

Ci| |Caf |C3) |Cy

1. Con/2/6/F. 2. Consecutive-2-out-of-5: F.
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IHEFL TCRUGEBEYATALRICTHEW, BARAT —Ya Y 3SR TREILTEY, £ E
BLTRETERWVE, FI06EDTRTIBEDNS. 5T, nd3EHELTHbLNS
(Chiang, D.T. and Chiang, R. (1986)). '

B4 BPARIE, » HEWH HIBENT LA HERL TRPIES &, Ikibbrinsd (BiE
4 2) (Tong (1985)). Z Z CRIEEBENMEEL %5,

Z DMz Con/k/n/F o & L ¢ Shanthikumar (1987) % vacuum systems in accelera-
tors 3% % EIRARTWV B, UL L I DFHITIE EDERDEE L Tz, Griffith and Govin-
darajulu (1985) itz v GEXGRATFE). Griffith (1986) X Brookhaven National Lab. ¢
HE S W ISR B 3 vacuum system D E T ERART WS,

Con/k/n/F OFITIZ7% 53, Tong (1985) 13:EHETRL I DE D 5348 DI ABI & LT, traffic
flow DRIEEFENL T3, Ziid Feller (1968) o 170 Hicd 3,

4. [AHFEREHS,

FBEEHEB COREANMEREL OV AT LAOEHEEDETH 2. BiCaioZEDH T, #1
L2 COEELMEE Con/k/n/F OEEEOETH S, #l3 TEFEHHCAMEDO R T —
varySBENHRIEE R 5,

ROEMTEER, SROOEEENTRTCELL p T, BoMThH 5 (iid) t{KESH
REETHS., ZOREOT TR, MEOIHRGILHENESTHY, £ ORBLO LI WE
ERREN TS, UL ZOHREERALGIc L TRBENTR W, 22 TEE2ZOLD
T, HERODOEEED p; (1=1,2,..,n) THILLFHELIETVEEZ L, FI4TRIDOET
NOTFT, VAT LDRSOBEHZ HBATREL LT, Y AT LADEBEENIER (BN %2k
5 REEIR EOHER LD, bREL L THEbA TS,

Con/k/n/F CiRfAEE» 2BHE T 2012, BB T 28EBEROEELZRD 4 DI
S5, (1) iid 0FE, (2) BIIZHMEEESREL S, (3) ML TRET % £ TORMERS
32, (4) dependency 255 2%, WTFNOEBESICH VAT ALADEEELRKD 2 7 & SRR
BETH5, 27:2) CREEBEDORENRDHY, B)DIFA4FIv 7 ADA-TFETIE, YAT A
DFEHDIHERF DR (FHPHE) 2RK02 2 LB 22, 4) TRV 7D
ETHEEINTVDS, RO T Con/k/n/F ¥ A5 LDILIR BB DS DS, R PR, DB
Con/k/n/F THONIMETH 5, KR LT, Lo & 5 e ET L, MEBERES IR
BIN27%5,

4.1 Consecutive-k-out-of-n: F S XA F LOER MR

RIZY AT LDIERPER LIZET VDWW TEHAT 5.

ZhE Tk Con/k/n/F L w2 X n AORSHB—FIEA T, ERS» S EELEETOR
Bole Y AT ARE Uz, ZHIEHL, BUDDES ERD DRAVB DB RBEDY AT
A% circular-con/%/n/F &v»5 (Derman et al. (1982), 3). Circular izt T, ZHET
DY AT A% linear-con/k/n/F Y AF AEWS ZLidb 5,

ZDffiiz Con/k/n/F 2ER LIcB L DBDETANERENTHWS, UTFIR6DET IV
DFHE ZNCBEEL 7o Z 50 7.

1. Strict consecutive-g-out-of-#: F 3 2 5 A (Bollinger (1985)): » {E2> & %% 3 543> D
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3. circular-con/%k/#n/F.

55, kAU EOEF LRI PHEL 1L SV AT AKEL, HOk X D vl Ulzik
Bk #3872\ (Papastavridis (1986b), Philippou and Makri (1987), Kossow and Preuss
(1987), Rushdi (1990)).

2. k-within-m-out-of-n: F ¥ 2 5 A (Griffith (1986)) : = {1 5% 3545 % 1 FiciE~N,
mABDOEFE L I2KFDT 4 Y FORILT, i Ld A EORSPEE L & &Y AT AP
B35, T3 eRFL,

Papastavridis (1988) 138 iz = ® > X 5 A % Consecutive- g-within-m-out-of-%: F &
VA

3. Consecutive-k-out-of-»-from-»: F 3 2 5 . (Sfakianakis et al. (1992)): n{@» >
% B R % LN, » DB LIRS DY 4 ¥ ROk T, Sl &bk EORSHHRE
L7zt EV AT LADHMET S, FO2 AL, r=k D& % Con/k/n/F, r=ndDt &k/u/F T
H5,

2N, DAYV EREFETEIVATLT, BN VOBRBRE VT4 —Ey  Th3, 2
D& nf@AONRY T4 —EY FDFNIBWT, RI4DV 4 Y FOHFZ2OUEDTT—%2EF
DI LE, VAT AREELERFE TS LT B, 20D YR T Ak Consecutive-2-out-of-4-from-
n: FYRATLTHS.

4. m-consecutive-k-out-of-n: F ¢ 2 5 4 (Papastavridis (1990)) : » {EH 5 7 2 5D
55, REEGLIKSBHEEL, COIIRIEBDR EdbmTFiHB LY AT ADHE
2%, m=1Dkx Con/k/n/F TH2, ,

DY AT LOEEETA -5 — kO 2ESHORERBE Bu(n, g x) 2O TIISBe(n,
g:x) LEbLEL, ZOEERSH IO E % Godbole (1990a), K7 YV »iEfl % Godbole
(1990b), Fu (1993), = a7 m e & R7 YV ViEfil%# Godbole (1993) TH#HmL T 3,

5. Consecutively-connected & & 5 4 (Shanthikumar (1987)): source (0), components
1,2, ..., n),sink (n+1) HSEEY, source 1k (1,2, ..., k) E2%50, 5 (1<j<n) & (G+1,
v T R) EARTORDD, 72U ki X 0<;<n T k21 n HORIVET 2 TTEELED B
%, source H 5 sink N DRI L XY RAT ALKEEET 2. k=min{k, n+1—7}, (0<;<n)
Dt x, Con/k/n/F ThH2s, B, Con/k/n/Fix, 1 DD EEDOKS L EKL T3
DERL, TOYRT LR i FBEHORDH kABORS LERL TS E—RLLT, &7z, &
512 2 O—f{t% Hwang and Yao (1989) 23#% - 7-.
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4. 2 XJClinear-con/k/n/F. 5. 2 XRJEcircular-con/k/n/F.
connected- (7, s)-out-of-(m, n) : F.

6. cylindrical.

7>, Con/k/n/F OHEO—D & LTERTILE DB, #t, #BE b2 nf@oD, &5t »* M
DRSSP EHS S AT LT, #, BBL AR LbERLL EED, &5 P EOBES
BLicr s, YRATADKET 2, Z0OKEZ 2 Xt linear-con/k/n/F % Salvia and Lasher
(1990) XEAL (M4), 2OV AT LADEBEERH U, 8B O & 2 OBIES Ksir (1992)
W2dp 5. Boehme et al. (1992) i3 Z IR T T4 L, 2 RIT circular-con/k/n/F (K 5) %
cylindrical (B16) RSOV T IR, TNOSDYATLADEEEZZERL T05, SBE
RIEDETFNVZDONT HERENEIZE D,

Boehme et al. (1992) i connected- (7, s)-out-of-(m, n): F ¥ AT LA ZELE L), ZDY
AT L& mAT, nFhr SR E TR ECERES N muBORS» O, 2035, 17T,
ST T TELZEAEHOsBEOTRTBEELZLE, ZOYIXATLARRET 3,
A< B)1 (1993) 1XERST DSHERE ZHNTE0S, A—TRVEE, ZOYRT LADEHEEERD
W% 5 2 72, ‘

ZDYATLDBIBEZ 6N T WS, HbIETFHFOIXZI—DE VT mun @2 5D,
rsEDOE VL & SHEEL 2, RINEE R XRTHRT L &, BEIL s OEBEI 2V
rEoO»S v, BLEOEIZ Salvia and Lasher (1990) 12 & 2. FHEERS A7 A1k mun ED
TV 25D, 1200 TV A RS TAHN-TEZEHEPER>TWS, rs{BHO TV 4 2
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T HHIET B LB TE RV ITE 2. Z ORIk Bochme et al. (1992) 2 & %, %/ 1l4-
)| (1993) IZAR—VORBEY 2T A b —fil L 5L T 3,

4.2 fEILBEENTEIH

BN BNz & 5w, FHEEROFELMERIEZ SNy AT AOFEER2RDZ 2 &
Th3., FRSOBEESEZ NI LREL, KAMHEDOBERE b L TR ENIY AT A
DEHEEZHETLILTHS,

Con/k/n/F OEEELZRD 2 HFEL UTRBNNCRT Z L IHT, L2825 H
L, fHE7 VTV AL ZBEHEZTW5, EEEZRD 2 Z L 3WHOMETH > 728, L
ORI R WHET VT AL 252503 FRINTVE, REINRBTERME L T
BoRVIESS, FEEERDS I ERHEDRES 2o 25X Tix Kontoleon (1980),
Chiang and Niu (1981), Bollinger and Salvia (1982), Derman et al. (1982), Shanthikumar
(1982), Bollinger (1982), Hwang (1982), Lambiris and Papastavridis (1985), Bollinger (1986),
Hwang (1986), Antonopoulou and Papastavridis (1987), Du and Hwang (1988), Wu and Chen
(1992, 1993), Hwang (1993) 234 2. Z i1 5 i linear % circular 731}, /A% -> T3,

B Con/k/n/F OFEER2RD2RbVIC, LETLOFMAT S I L bfThbhTWV3,
Derman et al. (1982), Salvia (1982), Papastavridis (1986a), Papastavridis and Koutras (1993)
1 Con-k-within-m-out-of-% : F OEHEEIC DO WTFHMEL Tw 3,

%7z Con/k/n/F OEEEDMELEZRD S Z L ITRbNATWS, FIZIEY AT AL2ER
LTS OMER n BWREL BoBEDOEEE.KD %, Chao and Lin (1984), Fu (1985,
1986a), Papastavridis (1987b), Papastavridis and Chrysaphinou (1988), Chao and Fu (1989),

7% 3, non-identical DIFE T, Y AT LADEEE KD % Z & iX Kossow and Preuss (1989)
(RTIE#S Kossow (1989) 12 b) THmI L Tw3, Fu(1986b) ix n 3Kk E W\ & 2 DI % 5
ZTW5,

Con/ k/ n/F O structural importance 12 D\> T3 Papastavridis (1987a), Papastavridis
and Sfakianakis (1991) #3221 C\» 5, Kuo et al. (1990) i3 Con/%/#n/G & >wC Con/k/
n/F EOBETE®RL TS, 222 Con/k/n/G LiX, nfHOERSDS> 4% b 120
G U7z R EOBS RS (Good) LTwhiE, Y AT AWHERET 2257 A TH5 (Con/
k/n/F OXE), BEEGRIVATHET, BFHEHDAR-AZ n BH RIS TWw3, 2212

BADAR—AZLBEET HNAPEET S, BETXITHEE (good), T& 2 JhiTiKE
(fail) ¥ 3, Con/2/n/G Th 2,

3 ZDH 3 @ relayed communication 3 X 5 4 (Chiang, D.T. and Chiang, R. (1986)) >
Vi Hwang (1988), Chrysaphinou et al. (1989), Hwang and Shi (1989) TEHshTWw 3,

BERSOFBEELHIIT, BOTRTELVEWIRERZW LD, MV TRIZBIHST L
KRB LT2, ZORREEOOIOATELLMEND S, AIb, YRATLDEEESE
bE LT 27D DEMS ORGERLE (optimal sequence) DMIETH 3. n HDORKS OEHEE
W p (1=1,2,...,m) TH<-<p, LT3, BOBBSHBZPAREL THIT, BE#z2 L
KE2>TYRT LADFEENPRERA (/) LRPEBIXED LI % b D, Derman et al
(1982) & k=2 T (1, ,3, n—2,...,n—3,4, n—1,2) LFMLIz. THIFIEREHEIC Weiet
al. (1983) 1z X - T s, Malon (1984) iz & - Tf#Es iz, Tong (1985) 1k 2 [R5 DS
REDRS 2o B S k2n/2 2 EOFIKIO b L THES 2T, 2D Z L% Con/k/n/F
OB ZEHEEROFTTERITILD D, HOREATHERTIIETRVLWEREL 2B 25—
ThH5. AZOH 4 OBBECZOBEREZAVE &, n HRED > b, TifH 7 OEF LIz £ B



Consecutive-k-out-of-n: F ¥ X5 A 53

BEDRTLETHRIND & &, FAMIHE (VAT A0WHE) T2MEENKRESI LDV
%, %7z circular ®FE 22 Tld Tong (1986) ® Du and Hwang (1986) TE#HmI LT W
203, $£%&1X linear #8 circular ORI RIBH LA TEEL TWS, k=2 DE&G2 0 3 012 5H
13 Malon (1985) 12dh 548, BB ZHE T2 n & £ ODﬁ‘bQODTﬂJ\TmZg nB, k
>n/2 DEKIE LD, BREE L BB I DWW T DESRIL Papastavridis and Hadzichristos
(1988) T 3N T3, Hwang and Dinghua (1987), Chang and Hwang (1988) % f:EiCE
CDOWTEEL TS,
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Consecutive-£-out-of-»n : F Systems

Katuomi Hirano
(The Institute of Statistical Mathematics)

A consecutive-k-out-of-#: F system is an ordered sequence of # components, it fails
if at least £ consecutive components fail. Recently in reliability of engineering systems
there were considerable research works concerning the reliability of the systems (e.g. IEEE
Transactions on Reliability). Further discrete distributions to succession events have been
also developed by many researchers. A family of discrete distributions of order % is
typical. The distribution of number of occurrences of £ consecutive successes in #
independent Bernoulli trials is called the binomial distribution of order .. The reliability
of a consecutive-Z-out-of-z: F system is given by the probability that a random variable
distributed as the binomial distribution of order % takes 0. As known from the fact, the
reliabilities of the systems are closely related to characteristics of the discrete distributions
of order 2. We forcus on the relationship between the reliability of the systems and
discrete distributions of order %, and review the consecutive-Z-out-of-»: F systems.

Key words : Consecutive-£-out-of-#: F system, system reliability, failure time, binomial distri-
bution of order %, discrete distributions of order £, longest run.



