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Abstract

In modern systems, not only the number and thetipnsdf the functioning or the failed componente #re main factors that keep the
system into the functioning state or transfornmibifailure state, but the contribution or the wodkprobability of the component is also
a very important one. This contribution is usuaéfled the component weight. In this paper, thiabdlty and the failure functions of
the consecutive weightadout-of-n: F linear and circular system, the weighfealit-of-n: F system, the weighte(h, f k) linear and

circular system and the weighted, f k) linear and circular system are obtained.

Keywords: Consecutive weighted k-out-of-n: F system, Weighted f-out-of-n: F system, Weighted (n, f,k) system, Weighted (n, f ,k) system, Modular
arithmetic.

Notation
L(C) : Linear (Circular) 1. Introduction
0(0) : or (and)
]Iij ={i,i+1,....j} The consecutivék-out-ofn: F system consists af sequentially

connected components, and ordered linearly or leifgy the
X :{X1<---<Xj} asetX ={X11X2,---’XJ} O} such thatx; <xp, for  system fails ifk consecutive components are in the failure state.
all i<h The reliability models of the consecutive systermenheen pro-
— posed for the design of integrated circuits, mi@oe relay sta-

X : The complement of . . L L
_ tions in telecommunications, oil pipeline systerd$, [vacuum
A-B =ANB systems in accelerators, computer ring netwokdo¢p), and
P (]1}]) : The power set of®, . spacecraft relay [14] etc. see [3-6], [12], anddire
w2 (@E . ) : The space of consecutive (nonconsecutive) failure Many variations and generalizations of the conseeltout-of-n:
©\=Le) of the linear (circular) system. F system appeared, such as, the weighted consekuiu-of-n:
o ={w, f, WO fWOf}, wherew means the F system. It consists afcomponents with different contributions

weighted consecutiieout-of-n: F systemfmeans o the system, which are defined as weights, eaoiponent has
the weighted-out-of-n: F systemW O f means the its own working probability and a positive weighich that, the
whole system fails if the total weight of someddilconsecutive

weighted (n, f k) systemW O f means the | !
components reach a fixed threshkld\ctually, when all weights

weighted(n, f k) system. equal 1, then the consecutive weightenlit-ofn: F system be-
@) (GL(C)) : The failure (functioning) space of thelinear comes the ordinary consecutik®@ut-ofn: F system. As well as,
P P (circular) system. the consecutive weight system has two types acuptdi the
F-() (RL(C)) : The failure (reliability) function of th® linear connection between components, the linear andlairsystem.
P P (circular) system Wu & Chen [15-16] were thewho studied such a system; they
gf : The composite functiomr times found the minimal cut sets of the system to comphugereliability
_ . of the linear and circular system. Chang et akfaitlied only the
W ‘§Wi » the total weight of the sét circular consecutive weight system and introducsahgpler and
i (G :The reliability (unreliability) of thé™ components more efﬁqent algorithm, while E.ry”.maz and Tu'tumﬁ’] .prOV'd_
P (a) Y ( ) 2 ed recursive formulas for the reliability of congtiee weighteck-
Wix] : The corresponding weights for afiJ[ X ] out-of: F system.
F(X)=R(X)=px =[1n ]9 Nowadays, in the modern system, the industrialigdeslectronic
o e system under multiple functioning criteria; theyntdmne various
ps = p(n,s) =p"SgS system models with each other to produce a moiabielsystem.
FIX],= > F(¥), R[X];= X R(Y) It is worth mentioning that, theout-of-n system structure is very
Y x|, v Ox], popular in combined system; it consistsnafomponent, and fails

if and only if at least of then components fail. Both parallel and
series systems are special cases of-thg-of-n: F system, when
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f =1,n respectively. Thd-out-of-n system structure finds wide nents, which generates more possible consecutieesstates,
applications in both industrial and military systerfault-tolerant consequently extra system failures states. Thidsléa the fact
systems include the multi display system in a ciackhe mul- thatw{ OWg, for anyks<n. Also, since any consecutikefailed
tiengine system in an airplane, and the multi psygtem in @ components includes consecutivefailed components, for any
hydraulic control system [16]. r <k but vice versa is not true, i} 0w, . Consequently,
On the whole, the combination of reliability modelfsthe f-out- ‘“f(c) 0 qJz(c) Ow? for all 2<ks<n. Note that, the failure space
of-n: F system and the consecutik®ut-ofn: F system forms a

, , , )
new system called, “thn, f,k)((n, f k)) system”, it also consists of the consecutive 2-out-of- F linear (circular) system?,

represents the collection of all consecutive fasuof the compo-

of n components ordered in a line or a cycle, whilesystem fails "
nents.

if and only if, the event “at leastfailed componentsr (and) at
leastk consecutive failed components” occurs, Tung [185whe  Nashwan [10-11] simulated the symmetric propertshefcircular
1% introduced the(n, f k) system, Chang et al. [2] used the Mar-consecutive system using a bijection functiap: T - 1 , where
kov Chain to find its reliability, while Kamalja &hinde [9]
study the reliability of the{n, f,k)((n, f ,k)) systems. The infrared
(IR) detecting and signal processing portion of stesy, automat-
ic payment systems in banks [2], evaluation ofaf#lities for
furnace systems [17] are the direct applicationttaf (n, f k)

system. If j is the total number of failed components, ane{x <...<x}
Eryiimaz and Aksoy [8] introduced and studied thimedr represents the consecutive 2-outofF circular system, define
weighted (n, f k) system and computed the reliability of thed, =(d*,d),...d)the rotations of seX, whered, 21 is the min-

system using a recursive equation, the system earséd in elec- jmum integer number such that (x)=x,, , fori=1,2,...,j-1, and
tronic equipment. q _
The weighted(n, f k)((n,f k)) linear and circular system is the o (x)=x.

g,(x) =(xmodn) + 1 for any xOI}, and introduced an algorithm
to partition theP(I}), W,k into finite mutually pairwise disjoint

equivalences classes, the algorithm to find thessses, whek=2
is as follows:

same as thdn, f.k)((n,f k)) system but the criteria of failure

depends on the weights of the components, whersytem fails
if, and only if, the total weight of any failed cponents are at
leastf or (and) the total weight of any consecutive failed compo<.1. Forj=2,3, ...n, find all rotation d, :(dl,dz,....,dj) , such
nents is at least i

In this paper, a new algorithm to find the relidiiland failure thatn=>"d, and at least one af, equals 1.

functions of the consecutive weightéebut-ofn: F linear and =

circular system, the weightdeout-of-n: F system, the weighted 1.2. Find the corresponding setP(I}) and

(n, k) linear and circular system, and the weightedf k) [X]={g¢(x):a02} .

linear and circular system are obtained, the failand the func-
tioning space of the ordinary consecutive 2-out:oF circular
system plays a basic role to determine the faikpace of the X,YOP(I:) thenyO[ X] , furthermore[Y] =[X] .
weighted systems. ) . .
The following assumptions are assumed to be sedigfy all men- 14 For W7, applied the steps above and omit any se¢in
tioned systems: such thatd, >1 for all i # j andd, =1.

1) The state of the component and the system is €ifhec-

tioning” or “failed”. o )
2) All the components are mutually statistically indegent. 2. Finding ©¢

1. Finding W2

1.3. If d, =d} =(d*

jomiLr e

X dX..dX, ) for somem, and

2. The consecutivek-out-of-n: f system 2.1. Forj=0, the only class 0] , and forj=1, the only class is

[
The consecutivé-out-ofn: F linear (circular) system consistsrof 5 5 Forj=2, ...,M, do the same steps above bt 1 for all
components; the system fails if, and only if, @skk consecutive B _
components are in the failed state. We presensyltem using O whereM ={n—[n/2], n iseven
i

the Index Structure Function [10], whef denotes the indices of n-1-[r/2], n is odd
the components of the system, hence the failureespiithe com- 2.3. For the linear syste®’ , add the omitted states which are

ponents isP(I}). The setx OP(I}) presents the system, which resulted from step 1.4

consists of all indices of failed components, ikech‘failed set” if
k consecutive indices of failed components are ofetlinX, oth-

erwise, X is called “functioning set”. I’et(c)(wt(c)) consists of

3. Weighted systems

all functioning (failed) set of the consecutikeut-ofn: F linear In this section, the Index Structure Function [[Klised to repre-
(circular) system, thenP(]Iln) =0y, UW, - For example, the set sent the weighted systems below, whE&redenotes the indices of

X ={1,2,3 0T} represents the consecutive 2-out-of 6: F lingar ghe componentsw,w,,...w, <k.f are the weights of these com-

circular system, for simplX=125, indicates that the*1the 2¢ ponents, and the settDP(I[ln) represents the system and consists
and.the # components are qnly the fglleq components, h&hise ¢ 51 indices of the failed components as in SECA.
a failed set, but the s¥t135 is a functioning set.

Many researchers consider the consecutieait-ofn: F circular
system is a generalization of the consecukimit-ofn: F linear
system, due to the connection between tharid then™ compo-
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3.1. The consecutive weighte#t-out-of-n: f system

The consecutive weightddout-ofn: F linear (circular) system
consists ofi components. It fails if the total weight of sonmne

secutive failed components is at lelastf x ={x <...<x} repre-
sents the system, thetis called failed set if there exists
I, O X such thatw, >k for anyl1<i<jOT; in the linear system

(for the circular systemi<i < jOI2, , where then+1" component

n+l Y
is the ' component), and since? ., is the collection of all con-
secutive failures, thew\{® 0 w7, , which implies that the failure

space of the system ig}(® ={x OW2o:I,O0X OW, 2 k} for all

(€)
1<i<jOR(I2,).
Note that, for allx 0, , X has non-consecutive failed compo-

nents, which applies thax 0oL .

3.2.  The weightedf-out-of-n: f system

The weighted-out-ofn: F system, consists afcomponents, and
fails if the total weight of the failed componemgst least. i.e. if

X :{x1 <..< xj} represents the system, théiis called failed set if
W, = f , i.e. the failure space of the system is

w9 ={x0P(I): W, > f} .
3.3. Weighted (n, f,k)((n,f k)) Systems

The weighted(n, fk)((n, f k)) linear and circular system consists

of n components and fails if, and only if the total g¥iof the
failed components is at ledsir (and) the total weight of any
consecutive failed components is at ldast X represents the
system, theiX is called failed set ifv, > f or (and) there exist

I, 0X such thaw, =k, then the failure space of systems is
o) (w;éﬁl):{x OP(18): W2 f O(0) T O X wherew, zk} .

Note thatw®) = wt©@ ywi® and Wy = whe nyle,

4. The proposed algorithm

Consider the weighted systems in section 3, ancepbfrom the
fact that, w{ ., consists of all consecutive failures in the linear

(circular) system, where(I%) = OfU W - According to
Nashwan [11] algorithmy?,,, and ©f, respectively consists of
a finite mutual pairwise disjoint classes, such tha

wWio =ULIx]and @ =J._..[X]-
In this context, fot=1,2,...r define:
X, :{z O[x,]:1,0z ow, 2k}, X1, =[xJ-[x],
[Xl]f :{Z D[Xt]:WZ Zk}' [xl,]f :[xt]_[xt]f
[XJyo =[] UK, X Jyer =X =X
X Jyo =X NIXC, X Jyer =X =X
Note that
1) Fort=stlst2, ....r, [X], =[X]

(Xl =Xy =X -
2) X =[x, NIX 0 Xy =X, VX,

=0, and then

wof

3) Anyone can easily check thapi® w4 U i)
and 059,09 049 @l are a union of finite pairwise
disjoint classes as well agf,, 07, . (See the following
theorem).

Theorem 4.1:According the above definitions and notes, then

D WP =Uixl,
2w,

3 wifl=(Ux U,
4 wif=Uxl,

5) ow%g[lew

6) ot‘”:g[x:]f

7 e = Uil Ju U |

r

8) o =UXu

t=1

Proof:

1) Forall YOW 0w =J: [X], there exist
[X,]OW}, such thaty O[X ], and sincey W, there
existI, 0Y OW, >k, thenYO[X,], , hence

w9 o O[XI]W . Conversely[X,],, 0wy for all
t=1

[x]Jowi,.ie. U [x], O i),
X%

2) Let yOw{©Op(t) :U[Xt] , there exist
t=1
[X]06} OWic such thaty O[X,], butw, > f , which
implies YO[X,], , hence ¥4 O U[X‘]f . Conversely,
t=1
[x,], 0w forall [x,]OP(I:) , which implies that

r

Ulx], 0w

t=1

3) %‘32=w:(c)u%(c)=[U[x1]f]U[O[XI]W]

t=1

U< vt ) U,

t=s+:

t=1

s

“U(xde ) UL,

t=1

8w =ve e =[x, (Ui, |

t=1

Ul nix, o UbedanUix, |

s
t=1
1

t=1

s
t=:

U(x e Juo=U(x )

5) Fort=1,2...s, [X], =[X]-[X], =

Uil =UnIxI=Uexdy =Uox]-ULx ],

=Wio ™ Wi



10

International Journal of Applied Mathematical Research

6) For that for t=s+1, s+2,...r
Oi0) = Ul XL Ul %]
ULIXT = (Wi - i) ue?, = P(12) - Wi = 0 .

(The proof of 6-8 is the same as the proof of 5).

. [X], =[X.] hence,

this implies that

Theorem 4.2:Recall Theorem 4.1, then

1) FEO=3 Y F(Y)

= v,
2) 1F,L(°):Zr: F(Y)
=L Y X ]
3) FU=Y Y F(v)+ F(2)
t=1 Y[ X Jyy s =s+1Z0] %],
4) FV;(DCQ:S > OF(Y)
t=1 YO X}y
5) R;V(CEX > F(Y)
=GN
6 RO=Y Y F(Y)
= v{x,
7) R =§S: F(Y)+ r F(z)
=RGEg =nzdx),
8 RI=Y Y F(Y)
ERGEa

Proof:

1) Using theorem 4.2y =O[X‘]w , then

=#(Ulx) J=2e1x4 =3 3 F0)
2) The same proof of 1, if we put f instead ofs, W re-

spectively.
3) Using 1 & 2 above,

]FVb(DCf - ( WDf) Z]F[X]wuf+z]F[X]
-> +2, 2 F(Y)
=1 YO X Jyy o t=s+1YO[X ]

4) The same proof of 1, if we pi O f instead ofW.
5) using theorem 4.1,

=Yk, = R =Rl |
2[ L=% % RO

(The proof of 6-8 is the same as the proof of 5).
4.1. The proposed algorithm

¢ Use Nashwan [11] algorithm in section 2, and deiteem
the classe$X,]:t=1,2,..r of each consecutive failures

spacev} ., and nonconsecutive failures spadg, .

+ Forany[X]:t=12..r, Wiy find the corresponding
weights of aIIYD[X ]-

e Fort=12..r, find [X],.[X], [X]
[Xl']w’[xt']f ’[Xt]wm ’[Xt]wm :

+  Use theorem 4.1 to fing/[©, w(© @ 19 @€ ang

wof ’[ ]WDf and

0,”.0{%.0,0 07 -

and

+ Use theorem 4.2 to findri® F© F i) gHO

& owaof twaof

R R RGBT -

Example 4.1 Find the reliability and the failure functions all
circular weighted systems in section 3, whex7, =6, k=5 with
weights1,2,1,2,3,2,:

1. For consecutive failures i.av?2
Forj=2,

(1,6) = [14 :[Hé]:{g?(la HDZ} :{ 12’23'34145,56,67}1
VV[12] =3,3,3,5,5,3,2

(12, ={45.56  [1} ={}

(12, ={455¢ [}, ={}

Fl12, =207 F[1],=0 F[1}, =2 F[1}, =
[12],={12,2334,6747 [ ]2 =] ]2,

[12],., ={12,2334,67.47 [ 1 _ =[ ]2

R[12], =50 R[14, = %]

R[22, =5p7  R[13,, =W

Forj=3,

(11,9 « [I3]={123,234,345,456,567,167,}27
Wiy,g =4,5,6,7,6,4,4

(129, ={234,345,456,5¢7 | 1p3={ 345,456}
[lzqwm :[123w ! [ 12}%Nuf :[ 12]$

F[123, = 4p;  F[123 = 3]

F[lzqwm = 4p73 ]F[]'Z%NDf = 3)3

[123], ={123,167,137 | 123 ={ 123,234,16771

[123]WDf :[123‘]W ! [ 12:}wuf :[ 12%
R[123], =3} R[12§, = 43
R[123),, =3%; R[129,, = 47

(1,2,4) < [124={ 124,235,346,457,156, 267 137
Wi,,4 =5,6,5,6,6,5,3

[124), ={457,15p ,[ 14 ={ 235,457,156
[124,, =[124, .[12,., =[ 124,
F[124, = 2p;  F[124, = 3}

IF‘[124]WD7 = &)3 IF‘[124W|]f = 2)3

[124], ={124,235,346,267,187 [ 1P4={ 124,346,267}

[124’]wm :[124]w ! [121]]wm :[ 1247
RO24], =59 E[124, = 43
R[124]wuf = 4p$ R[lzlqwuf = 5)$

(1,3,9 - [123={ 125,236,347,145,256,367 1
Wi,,q =6,5,4,6,7,4,4

[125], ={145,25p ,[ 125 ={ 125,236,145,35
(129, =[12, .[12},, =[ 1%,

F[12g], = 2p;  F[12%, = 4}

F[125,,, = 4p;  F[12§,, = D}

[125], ={125,236,347,367,147 [, 1p5={ 347,367}
[125),, =[12], . [ 124, =[ 12§,

R[125],=50; R[12§, = 3]

R[125],,, = 3}  R[12§,, = %
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(1,4,2) - [124={ 126,237,134,245,356,467 }L
Wi,,q =5,4,4,7,6,5,5

[126],, ={ 245,35p ,[ 126 ={ 245,3}6
[126],, =[124,,, =[ 12, =[ 12k,
F[126],=2p;  F[12§, = 2}
F[126],., = 20}  F[12§, ., = 2}
[126], ={126,237,134,467,157

[126], ={126,237,134,467,157 ,
[126],c, =[126),.., =[128], =[ 12§,
R[126], =500  R[12€], = B}
R[126],, =50 R[126 = %3

Forj=4.

(L1149 « [T} ] ={ 1234,2345,3456,4567,1567,12677}:
W19 =6.8,8,8,7,6,5

(], =[5 ], =2, =[], =[]

F[L], =F[5], =F[L],,, =F[L],, =7p!

], ) el o
W f wof wof
R[Hﬂ :R[Hﬂ :R[Hﬂ :R[Hﬂ =0
w f wof wof
(11,2,9 = [ 123b={ 1235,2346,3457,1456,2567,18B7%
Wiyp0q =7,7,6,8,8,5,6
[1235,, ={ 2346,3457,1456,2567 ,
[1239, ={1235,2346,3457,1456, 2567,1p47
[123,,, =[1233, .[ 123, =[ 1245
F[1235, = 40}  F[123} = @;
Fl123g,., =60 F[123f. = 4/

[1238],={1235,1367,1247 , [ 1235={ 13¢
[1238],,,, =[1239, [ 123}, =[ 123,

R[12358], = 3;  R[123§ =p;

R[lZSS]WDT = p;l R[lzsqwm = 33

(11,3,9 = [ 123p={ 1236,2347,1345,2456,3567,14B3%
Wiyp0q =6.,6,7,9,7,6,7

[1236,, ={ 2347,1345,2456,3567[, 1336 1p36
123, =[123¢, .[ 123, =[ 123f

F[1236, = 40}  F[123p, = P;

F[123§,,., = 70;  F[123},, = 4/

[1236], ={ 1236,1467,1257 | 286], =00

[1236]WDf =0, [123@,@ :[ 123:&

R[1236], = 3]  R[123§, = O

R[1236]Wﬂf =0 ]R[ 123qwmf = @;‘

(1,2,1,3 - [ 124p={ 1245,2356,3467,1457,1256, 2367 1347
W[lzaq =8,8,6,7,9,7,6,7

[124§, ={1457,1296 | 1245={ 1245,2356,3467,14556]2367
[124d,,, =[124, .[ 124, =] 1245

F[1245, = 20 F[124f = @;

Fl124d,., = @  F[124f,, = P!
[1248] ={1245,2356,3467,2367,1347], 1345{ 3347
[1248],,, ={134F .[ 124}, =[ 124

R[1248] = 5;  R[124§ =p;

R[1245]Wﬂf = p: R[124qWDf = @;‘

(1,2,2,9 - [ 124p={ 1246,2357,1346,2457,1356, 22854
Wiypg =7,7,6,8,7,7,6

[1246,, ={ 2457,1356 [ 1246=[ 1246

(1249, =[124§, .[ 124k =[ 124g

F[124d, = 2p; F[124% = ]

F[1246,,, = 7o;  F[124}, = 2]

[1246], ={ 1246,2357,1346,2467,135] 13460
[1246],,, =0, [1244,, =[ 1248,

R[1246], = 5;  R[124§, = 0

R[1246], =0 R[124§ = %

Forj=5.

(11113 -
[T, | ={12345,23456,34567,14567,12567,12367,19347
= W,=910,9,9,9,7,7

[5:], =[E:], =[5, =[Ta],, =[]
F[L] =7p;  F[L}] =7p}
FlIi],, =707  F[Li], =70}
], =[x],, =[], ===

R[I[é’} :R[Hé’} :R[H’;} :]R[]I;’} =7pS
w f wof wof

(111,23 =

[12344 ={ 12346, 23457,13456, 24567,13567,12467, 2357
Wiz0eq =8.9,9,10,8,8,8

[12344,, =[1234p, =[ 12345, =[12344
F[1234, = B}  F[1234p = P
F[12344, = B  F[1234f = P

=[ 1234

wWOf

[12346], =[ 12344, =[ 1234p, =[ 1234 =0
R[12346] =R[1234§, =R[ 1234p =R[ 123§ =
(11213 -

[12354 ={ 12356, 23467,13457,12456, 23567, 13UBA5 }
Wiyp5eq =9,8,8,10,9,7,9

[12354,, ={ 12356,23467,13457,12456, 23567,13457
[1235§, =[ 1235

[12354,,, =[1235p [ 1239g , =[ 123k
F[1235§, = &  F[ 12355 = B;

F[1235§, , = B,  F[1235p, = 67

[12356], ={ 1346} [ 1238 =[ 123§, =0
[12356],,, ={ 1346}

R[12356], = p} , R[ 1235§, = 0,

R[12356], , = 0, R[ 1235§, = p;

wof
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Forj=6. :
orl Ffzzq ] F(Y)=p] +7p;+21p;+ 337 + 143
=1 Y%,
(111113~ . :
[12] ={123456, 234567,134567,124567, 123567, 1 738345 } =2 2 FM* 2 > F(2)

W5 =11,11,10,11,10,9,10
[1e], =[5, =1, =[Te ] = (18]

F[5], =F[5], =F[L],, =F[L],, =7p]

(1], =[] =[], =[e =0
R, =xl] =m{n],, =={x], =0
Forj=7.

(L1111}« [B]={ 1234567 Wiy =
|:H§:|W :I:Hi:lf :I:]Iijwﬂf :I:Hi:IWDT :[Hl7:|
F[r], =F[], =F[E],,, =F[L],, =707
L R W LW
R, =mlw] =r[m ], =m]r],, =0

1FV§=ZS: > F(Y)=p] +7p;+20p7 + 195+ 13+ D3

=1 YO Xy

o =Y S F(Y)=p+7pS+20p3+ 193+ 3

t=1 Y X,
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2. For nonconsecutive failures i.é)é ,

7=§J:di ,d. >1:0i , and forj=0 toM=3

o ={[0].[1[19 13§ w={1212331
(O] ={0} = Wy ={c}

(0] =0, [0, =[5 =[0]

(O] =[07], ={}

F[O], =o0. R[O], =R[D], =R[O],, =p;

[J={12,3456)=W,;= 1212324

[, ={}=F[1, =F[1,, =0

[l ={h (2 =) (e =t (e =)=
R[], =R[], =R[1,, =R[1,, =p/

(2,5) = [19={13,24,35,46/516,2}
W,y =2,4,4,4,4,3,3

[14, ={ } > F[19, =F[13,, = 0
(13l ={}. [23], ={ }.

8o ={} (23, ={}=

#[13], =R[18) =k[19), ., =k[1d,, = B}

(2,2,3 - [133={ 135,246,357,146,257,136,p47
W9 =5,6,5,5,6,4,5

[139, ={ 246,25y = F[ 13 =F[ 135, = £
[135], =[13§ , [ 13§, ={ 135,357,146,136,347
[135],., ={135,357,146,136,267 [ 15 =[ ¥
R[138], = 7, R[13§, = B}

R[]'Ss]wm = 5p$ ’ R[ 1:5']WDf = 7p$

= p;+7p5+21pT+ 3;+ 19+ D7
Ry = pY +7p; +12p7 + 2503+ 1607+ p3
R{ = p) +7p; +14p7 + 21p;+ 2]
Ry = P7 +7p; +12p2 + 200 +2p;
Ry = P7+7p; +14p2+ 267+ 167+ p;

5. Conclusion

In this paper a new algorithm to find the reliagiland the failure

functions of the consecutive weightéebut-ofn: F linear and

circular system, the weightdeout-of-n: F system, the weighted
(n,f,k) linear and circular system, and the weightedf k)

linear and circular system is obtained. The keyestoh this, is
defining the space of consecutive and non-consexilures of
all weighted systems.
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