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ABSTRACT:

Reliability networks containing six independent and non-identical units are studies with the aid of probability tree
approach. Independent unit network configuration such as parallel network is analyzed. Expressions for system
reliability, open mode and short mode failure probability are developed.
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1.INTRODUCTION:

A device is said to have three states if it operates satisfactorily in its normal mode and fails in either short or
open modes. Three-state devices can be arranged in redundant configurations such as parallel arrangements.
Redundancy can generally be used to increase the reliability of a system without any change in the reliability of the
individual devices that form the system. However, in the case of a system comprising three-state devices,
redundancy may either increase or decrease the system reliability. This depends upon the dominant mode of
component failure, configuration of the system and the number of redundant components.

In a probability tree, the number of links in each from its origin to its termination point represents the number

of units or devices in the network. The total number of paths in a three-state device probability tree is given by 3",
where n represents the number of units (i.e., three state devices), in a network. The success, open and short (closed)
mode of each unit (i.e., three-state device) is assigned a conditional probability. The outcome of each unit is
represented by the branching limbs of the probability tree. The total probability of system success is obtained by
summing up the associated probabilities with the end point of the success path through the probability tree diagram.
Similarly, the system open and short mode failure probabilities can also be obtained from the probability tree
diagram.

2. NOTATIONS

The following symbols were used to develop the probability tree analysis

N; Denotes the normal mode (i.e., success) of the i th unit
(i.e., i th path link success)

O; Denotes the open mode failure state of the i th unit
(i.e., i th path link failure)

S Denotes the short (closed) mode failure state of the i th unit
(i.e., i th path link failure)

Pi Probability of being in state i

Goi Probability of being in state ©:

0 Probability of being in state S:
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Probability tree analysis for a six independent and non-identical unit three state device network:
The probability tree diagram for a six independent and non-identical unit three state device network is shown in
Figures 2 to 10.
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4. PARALLEL CONFIGURATION:

A six independent and non-identical unit parallel network is shown in figure.

Fig. 11 A Six Unit Parallel Network

For a parallel configuration, all the units must fail in the open mode or any one of the units must fail in a short mode

to cause the system to fail.

From figures 2 to 10, the six non identical unit three state device parallel network success paths are:
N, N, Ng N, Ng NNy N, N N, NgOgsNp N, N N, O NNy N, N; N, O; O Ny N, N; O, Ny N5
N, N, N;O, N, O;;N,; N, N;O, O; N;N; N, N;O, O, Og; N, N, O, N, N, N,;N; N, O, N, N; Og;
N, N, O, N, O, N;;N, N, O, N, O, O,;N, N, 0,0, N, N.;N, N, 0,0, N, O,;N, N, 0,0, O, N¢;
N, N, 0,0, 0, O;;N,0, N; N, N; N.;N, 0, N, N, N,O,;N, 0, N, N, O, N,;N, 0, N, N, O, O,;
N,0, N,O0, N, N.;N,0, N,0, N, O,;N, 0, N,0,0, N,;N, 0, N,0,0, O,;N,0, 0, N, N, N;
N, 0, O, N, N, O,;N,0,0,N, O, N,;N,0,0, N, O, O;;N,0,0,0, N, N,;N,0,0,0, N, O;
N, 0, 0,0, 0, N,;N,0,0,0, 0, 0,;0, N, N, N, N, N;;O, N, N; N, N;O,;0, N, N, N, O, N,;

0, N, N;N, 0,0,;0, N, N;O, N, N,;0, N, N,O, N;O,;0, N, N,O, O, N,;0, N, N; O, O, O
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O, N, O; N, N;N,;0, N, O, N, N;O;;0, N, O, N, O; N,;0, N, O; N, O, O4;0, N, O, O, Ny Ng;
0, N,0,0,N,;0,;0,N,0,0, O, N;;0,N, 0,0, 0, 0,;0,0, N, N, N, N;;0, 0, N, N, N, Oy ;
0,0, N, N, O, N,;0,0,N,N, O, 0,;0,0,N,0, N, N.;0,0,N,0,N;0,;0,0,N;0, 0, N, ;
0,0,N,0,0,0,;0,0,0,N, N, N,;0,0,0,N, N;0,;0,0,0,N, O, 0,;0,0,0,N, O, N,
0,0,0,0,N;N,;0,0,0,0,N,0,;0,0,0,0, 0, N,.

With the aid of above success paths, the reliability of the independent unit parallel network is given by
Re= P P2 P3 Py Ps Pet Py P2 P3 Py Ps Qost Py P2 P3 Py Gos Ps * Py P2 P Py Gos dos ™ P1 P2 P3 Gos Ps Po
+P; P2 P3Yos Ps dost Py P2 P3 Yoa Uos Pe* Py P2 Ps dos Uos dost Pr P2 Gos Pa Ps Pst Py P2 Uos Pa Ps Uog
*P: P2 0oz Paos Pst Pi P2 Gos Pa Gos Gos * Pi P2 Yoz dosa Ps Pst Py P2 Gos Gos Ps Gos™ Pi P2 Jos Yos Gos Ps
*P1 P2 Yoz Gos Yos Gos™ P1 Yoz Ps Ps Ps Pet P1 oz Ps Py Ps Uog * Prlo2 Ps Palos Pet Piloz Ps Ps Jos dos
* P1 Yoz P3Yos Ps Pet Pi Yoz PsYos Ps Gost Pi Yoz P3 dos Gos Pst Pi oz P3 dos Gos os
* P oz Gos Psa Ps Pst Py Yoz Uos Pa Ps Uoet P1 8oz Jos PaUos Ps + P 8oz Jos Pa Uos dos+ P1 oz Jos Yos Ps Pe
*P1 Yo2 Yoz Yos Ps Yos ™ P1 doz Jos Gos Gos Ps™ P1 Go2 Uos Gos Uos Yos T Uor P2 Ps Ps Ps Pg
+0o; P2 P3 Py Ps Gog™ Yos P2 P3 Palos Pst Uor P2 Ps Psos os T Uor P2 P3sGos Ps Pe* Uoy P2 P3 Gos Ps Uos
+0o1 P2 P3 Gos Gos PsT dor P2 P3 Gos Yos Yos Yor P2 oz Pa Ps Pst ox P2 Gos Ps Ps dos
*+0o1 P2 Yoz PaGos Pst dos P2 Yoz Pa Gos Yo dor P2 Uos Yos Ps P *0o1 P2 oz Yoa Ps Gos
+ 0oz P2 Yoz Gos Gos Pst Uor P2 Yoz Yoa Uos Uos T Uor Goz P3 Ps Ps Ps* Uoy oz P3 Ps Ps Uogt dos o2 Ps Ps Uos Ps
+0o1 Yoz P3 Psalos Gos™ o1 o2 Ps Yos Ps PetUos Yoz P3Gos Ps Gos* o1 Yoz P3 Gos dos Pe
+0o1 o2 P3 Yos Yos Yost Uor oz Jos Pa Ps Ps *Uor Goz Gos Pa Ps Gos ™ o1 Goz Aoz Pa Uos Yos

+q01 qOZ qO3 p4 q05 p6 +qu q02 q03 qO4 p5 p6+q01 q02 q03 qO4 p5 q06+q01 q02 q03 qO4 q05 p6'

Rp = f[(l_%i)_ﬁ(%i (1)

The open mode failure path of the six non identical unit three state device parallel networks isO, O, O, 0, O, O;.

Thus the open mode failure probability of the six independent and non-identical unit parallel networks is

6
Qo) = o1 Yoz Yoz o4 dos dos = qui (2)
i1
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As for the series case the above equation can be generalized for n-units. From figures 1 to 10, the short mode

failure paths of the six independent and non-identical unit parallel network are

N, N, Ny N, N, So N, N, NN, O, SNy N, N N, Sg NNy N, NN, S, OsN; N, N, N, S S ;
N, N, N;O, N, S;;N; N, N;O, O, S;;N, N, N, O, S; N.; N, N, N;O,S; 0,;N, N, N, O, S, S ;
N, N, N;S, N, N.;N; N, N, S, N, O.; N, N, N; S, N, S;;N; N, N, S, O, N;N, N, N, S, O, Og;
N, N, N;S, Oy Ss; N, N, N; S, S, NosN; N, N;S, S, 05N, N, N, S, S, S;; N, N, O, N, N, Sy ;
N, N, O;N, Oy S;;N; N, O; N, S; Ng;N; N, O, N, S, O,; N, N, O; N, S; S;;N; N, O, 0, N Sg;
N;N,0,;0,0,S;;N,N,0,0,S; N;;N;,N,0,0,S.0,;N, N, 0,0,S;Ss;N, N, 0, S, Ng Ny;
N, N, O;S, N;Os;N; N, O;S, N;S;;N; N, 0;5,0, N;;N; N, O,;S,0,04;N; N, 0;S,0;S;;
N, N, 0;S,S; Ng;N; N, O,5,S;0,;N; N, O,;S,5,S;;N; N, S; N, Ny Ng;N; N, S; N, N; O ;
N, N, S; N, NgSg;N; N, S; N, Og N;N; N, S; N, O; O; N, N, S; N, O; S ;N N, S; N, S; Ny ;
N, N, S, N, S, 0s;N,N,S; N, S; S;; N, N, S, O, N, N.;N, N, S, O, N,O;;N, N, S, O, N, S ;
N,N,S,0,0, N,;N,N,S,0,0,0,;N,N,S,0,0,S,;N,N,S,0,S, N.;N, N, S, 0, S, Og;
N, N,S,;0,S;Ss;N; N, S, S, Ny N ;N; N, S, S, Ng Ogs N, N, S; S, N, S;; N, N, S, S, O, N ;
N,N,S,S,0,0,;N,N,S,S,0,S,;N,N,S,;S,S; N.;N,N,S,S,S,0,;N,N, S, S, S, S ;
N, O, N; N, N;S;;N, O, N; N, O, Sg; N, O, N; N, S N; N, O, N; N, S, O;N, O, N; N, S; S ;
N,0, N,0, N,S,;N,0,N,0,0,S,;N,0,N,0,S, N;;N,0,N,0,S,0,;N,0,N, 0, S, S, ;
N,0, N;S, N, N,;N, 0, N;S, N;O,;N,0, N, S, N, S;;N, 0, N; S, 0, N,; N, 0, N, S, O, O;
N,0, N,S,0,S,;N, 0, N,S, S, N.;N,0,N,S,S,0,;N,0,N,S,S,S,;N,0, 0, N, N, S ;
N,0,0,N, O, S;;N,0,0,N,S; N,;N,0,0,N,S;0,;N,0,0,N,S;S;;N,0,0,0, N, Sy ;
N,0,0,0,0,5S,;N,0,0,0,S,N,;N,0,0,0,S,0,;N,0,0,0,S,S,;N,0,0,S, N, N, ;
N,0,0,;S,N;04;N,0,0,S,N;S;;N,0,0,S,0;, N;;N,0,0,S,0,0,;N,0,0,S,0; S;;
N,0,0,S,S, N,;N,0,0,S,S,0,;N,0,0,S,S,S,;N,0,S, N, N, N,;N, 0, S, N, N, O;;
N,0,S, N, N;S;;N,0,S, N, O, N.;N,0,S, N, O, O,;N,0,S, N, O, S;;N,0,S, N, S; N,

N,0,S; N, S, 0;;N,0,S, N, S, S,;N,0,5,0, N, N;;N,0,S, 0, N, O;;N,0,S, 0, N, S ;
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N,0,S, 0,0, N;;N,0,S,0,0,04;N,0,5,0,0,5,;N,0,5,0,S; N;;N, 0,5, 0, S, O;;
N,0,S,0,SS:;N,0,S,S, N, N;;N,0,5,S, N;O;;N, 0,5, S, N;S;;N, 0,5, S, O, Ny
N,0,S,S,0,04;N,0,S,5,0,5,:N,0,5,5,5 N,;N,0,5,5,S, 0;;N,0,S, S, S; S ;

N,S, Ny N, Ng NN, S, Ny N, N, OgiN, S, No N, N SN, S, N; N, Og NN, S, N, N, O, Og;
N,S, N; N, O, Sg;N, S, N, N, S N.iN, S, Ny N, S, O4iN, S, Ny N, S, SN, S, N; O, N, N ;
N,S, N;O, N;O;;N, S, N;O, N;S;;N,;S, N, 0,0, N,;N,S, N, 0,0, O;;N,S, N, 0, O, S ;
N,S, N;0,S, N.;N,S,N;0,5,0,;N,S, N, 0, S, S¢;N, S, N;S, Ny N.;N, S, N; S, N, O ;
N,S, N;S, N;S;:N,S, N;S, Oy NN, S, N, S, 0, 0N, S, N, S, O, S;iN, S, N, S, S, N, ;

N,S, N;S, S, 04N, S, N;S, S: S, ;N, S, 0, N, Ny NN, S, 0, N, N;O,;N, S, 0, N, N, Sg;
N,S,0;N, O, N,;N,S,0,N, O, 0;;N,S,0,N, O, S,;N,S,0,N, S, N;;N,S,0, N, S, Og;
N,S,0,N, S, S,;N,S, 0,0, N, N,;N,S,0,0, N, O;;N,S,0,0, N;S;:N,S, 0,0, O, N, ;
N,S,0,0,0,0,;N,S,0,0,0,S;N;S,0,0,S; N;;N,S,0,0,5,0,;N,S, 0,0, S, S ;
N,S,0,S, Ny N,;N,S,0,5,N;0;;N,S, 0,5, N;S;;N,S,0,S,0, N ;N,S, 0,8, O, O;;
N,S,0,S,0,S:N,S,0,S,5 N;:N,S,0,8,S, 0N, S, 0,8, 5, S,:N, S, S, N, N, N ;
N,S,S; N, N, Og;N,S, S, N, N;S,:N,S,S; N, O, N.;N,S,S, N, O, O;;N,S,S; N, O, Sg;
N,S,S, N, S, Ng;N,S, S, N, S, 0,:N,S,S, N, S S¢:N, S, S, 0, N, N, :N,S,S, 0, N, Oy
N,S,S, 0, N;S¢;N,S,S, 0,0, N;N,S,S, 0,0, 0,:N,S,5, 0,0, SN, S,S;, 0, S, N ;
N,S,S, 0,5, 04;N,S,S,0,5,5;N,S,5, S, N, NN, S, S, S, N; Oy N, S, S, S, N, Sy ;

N,S,S, S, 0, NgiN,S,S,S,0,0:N,S,5,S,0,5:N,S,5,5,S, N.;N, S, S, S, S, 04;N, S, S, S, Se S
S, N, Ny N, N, NS, N, N, N, N, O;;S, N, Ny N, N S,:S, N, Ny N, O, N.;S, N, N, N, O, O;;
S, N, N;N, 0, S:;S, N, N, N, S, N¢;S; N, Ny N, S 0,58, N, Ny N, S, S,:S, N, N, O, N, N, ;
S, N, N;O, N,0;;S, N, N,O, N, S,:S, N, N;O, O, N.;S, N, N, O, O, O;:S, N, N, O, O, S; ;
S,N, N;O,S, N,;S, N, N,O, S, 0,:S, N, N;O, S, S,;S, N, N; S, N, NS, N, Ny S, N, O ;

S, N, N, S, N, S;S, N, N;S, O, N.;S, N, N, S, O, 0;;S, N, N; S, O, S¢S, N, N, S, S N ;
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S, N, N;S, 5,045, N, N, S, S, S;S, N, O; N, N, N.;S, N, O; N, N, Og;:S, N, O; N, N Sy ;
S,N, 0, N, O, N.;S, N, O, N, O, 0,;S, N, O, N, O, S;;S, N, O, N, S, N.;S, N, O, N, S, Og;
S,N,O0,N,S,S,;S,N,0,0, N, N,;S, N, 0,0, N;O;;S, N, 0,0, N, S;;S, N, 0,0, O, Ny;
S,N,0,0,0,0,;S,N,0,0,0,5,;5,N,0,0,S,N,;S,N,0,0,5,0,;S, N, 0,0,S, S
S,N,0,S, N, N.;S, N, 0,S, N, O;:S, N, 0,S, N, S;S, N, 0,S, O, N;S, N, 0,S, O Og;
S,N,0,S,0,5,:S,N,0,5,S, N.;S, N, 0,5,5,0,;5, N, 0,5,S, 5,5, N, S, N, Ng N ;

S, N, S, N, N;O;;S, N, S; N, N S¢;S, N, S; N, O, N,;S, N, S, N, O, 0,;S, N, S, N, O S ;
S,N,S, N, S;N,:S, N,S; N, S, 0,;S, N, S, N, S, S,:S, N, S, 0, N, N.;S, N, S, O, N, O ;
S,N,S,0,N,S;;S, N, S, 0,0, N;S, N, S, 0,0, 0458, N, S, 0, 0, S¢S, N, S; 0, S, Ny ;
S,N,S,0,5,045 N,5,0,S,5:5 N, 5,5, N, N.;S, N, S, S, N, 055, N, S, S, N, S ;
S,N,S,S,0,N,;S, N,S,5,0,0,:S N, S, S, 0,55, N, S, S,5 N;S, N, S, S, S, O ;
S,N,S,S,5:5:S,S, Ny N, Ng N,;S, S, N, N, N; 0,38, S, Ny N, N, S:S, S, Ny N, O, N, ;
S,S,N;N, 0,0;;5,S, N, N, O, S:5, S, N, N, S, N.:S, S, Ny N, S, 04:5, S, N; N, S, S ;
S,S,N,0, N, N,;S, S, N, 0, N,0;;S,S, N, 0, N, S;;S, S, N; 0, O, N;S, S, N, O, O, Oy ;
S,S,N,0,0,5:S,S,N,0,S, N.:S, S, N;0,5,0,:5,5,N,0,5,5:5,S, N;S, N, N, ;

S,S, N, S, N;0;;S, S, N; S, N, S35, S, N, S, 0, N,;S, S, N, S, 0, 0;:S, S, N, S, O Sy ;
S,S,N,S, S, NS, S, N;S,5,0,:S,S,N, S, S, S5, 5,0, N, Ng N ;S, S, 0, N, N, Oy ;
S,S,0,N, N,S,;S,S,0,N, O, NS, S,0,N, 0, 0,;S,S,0,N, O, S,;5, 5,0, N, S, N, ;
$,S,0,N,S,0,:S,S,0,N, S, S:S,5,0,0, N;N,:S, S, 0,0, N, 0;;S, S, 0, 0, N Sy ;
$,5,0,0,0,N,:S,S,0,0,0,0,:5,5,0,0,0,S,:5,S,0,0, 5, N, ;$,$,0,0, S, O
$,5,0,0,5,5:5,5,0,S, N, N,:S,S,0,S, N, 0;:S,S,0,5, N S5, S, 0,5, 0, N, ;S, S, 0,8, O, Oy ;
$,S,0,S,0:5:5,5,0,5,5 N¢:S, S,0,S,504:S, S, 0,5, S S¢S, S,S; Ny, Ny N,.;S, S, S, N, N, Oy ;

S,S,5, N, N;S;:S,S,5, N, O, N,;S,S,S, N, 0, 0,5, 5,5, N, 0, S5, 5,5, N, S; N ;
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S,S,5, N, S:04:5,5,5 N, S, 5:5,5,5,0, N, N ;S, S, S, 0, N, 0,38, S, S, 0, N S¢3S, S, S; 0, O Ny ;
$,5,5,0,0,0,:5,5,5,0,0,5:5,5,5, 0,5, N,;5,5,5,0, 5 0;:S, S, S, 0, S; S ;

S,S,5,5,Ng NS, 5,5, S, N;O;:S, S, 5, S, Ny S4:5, 5,5, S, 05 N, 3S, S, 5, S, 05 0435, S, S, S, 05 Sg;S,
S,5,5,5 Ng:iS, 5,5, S,5:04:5, 5,5, 5, S S6:5, 0, N, N, Ng N, ;S, 0, Ny N, N, O}

S, 0, N;N, N, S;;S,0, N, N, O, N;S, 0, N; N, O, 0,;S, 0, N, N, O, S;;S, 0, N, N, S, N ;
S,0,N;N,S,0;;5 0, N, N, S, S:S, 0, N, 0, N, N,;S, 0, N, O, N, 0,;S, 0, N, O, N S ;
$,0,N,0,0, N,;S,0,N;0,0,0,;5,0,N,0,0,S,:;5,0,N, 0,5, N,;S, 0, N, O, S, O
S,0,N,0,5,5,;S,0,N,S, N, N;S, 0, N;S, N, 0;:S, 0, N, S, N, S;;S, 0, N; S, O, N, ;
S,0,N,S,0,0,:5,0,N;S,0,S:S,0,N;S, S, N.;S, 0, N; S, S, 0;:S,0, N, S, S S ;

S,0,0,N, N, N.;S,0,0,N, N;O;;S,0,0,N, N, S;;S,0,0, N, O, N.;S,0, 0, N, O Og;
S,0,0,N, 0,5,:5,0,0,N,S, N;S,0,0,N,S,0,;S,0,0,N, S, S,;S, 0,0,0, Ng N;
$,0,0,0,N,0,;S,0,0,0,N;S;:S,0,0,0,0, N,;S,0,0,0,0,0,;S,0,0,0, O, S;
$,0,0,0,5,N,;S,0,0,0,5,0,:5,0,0,0,5,S,:5,0,0,5, N, N,;S,0,0,S, N, O;;
$,0,0,S,N;S,;S,0,0,S,0, NS, 0,0,S,0,0,;5,0,0,5, 0, S5, 0, 0,5, S, N, ;
$,0,0,S,5,0,;S,0,0,S,5,S::5,0,5; N, N, N,;S, 0,5, N, N, 0,:S,0,S; N, N, S ;

$,0,S,N, 0, N,;S,0,S, N, O, 0,:S,0,S; N, O, S¢S, 0,5, N, S, N.;S, 0,5, N, S Oy ;

S,0,S, N, S:S:S,0,5,0, N;N;S,0,5,0,N,0,;5,0,5,0,N,S,;5,0,S,0, 0, N, ;
5,0,S,0,0,0,:5,0,5,0,0,5;:5,0,S,0,5 N,;$,0,5,0,5,0,:S,0,5, 0, S S
$,0,S,5,N;N,;S$,0,5,S,N;0;:S,0,5,5,N; S,:5,0,5,5,0, N, S, 0,5, S, O, Og;
$,0,S,5,0,5:5,0,5,5,S; N.:S, 0,5, 5,5 04:5,0,5,S, S S5;0, N, Ny N, N, S, ;

0,N, N; N, O, S,;0,N, N, N, S, N.;0, N, N; N, S, 0;;0,N, N, N, S, S;;0, N, N, O, N, S ;

0,N, N;0,0,S,;0,N, N,O, S, N;;0,N, N;O,S,0,;0,N, N;O, S S;;0, N, N;S, N, N.;O, N, N,
S, N;0,;0,N, N, S, N;S,;0,N, N, S, O, N.;O, N, N, S, 0, 0,;0, N, N;S, 0, S;;0, N, N, S, S, N

O,N, N,S,S.0,;0,N, N,S,S,S;;0,N, 0, N, N, S,;0,N, O, N, O, S,;0,N, O, N, S S, ;
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0,N,0,N,S,0,;0,N,0,N,S,S,;0,N, 0,0, N;S;;0,N, 0,0,0,S,;0,N, 0,0,5, N,
0,N,0,0,S,0,;0,N, 0,0,5,S,;0,N, 0,S, N, N,;O,N, 0,8, N, 0;;0,N, 0, S, NS ;
0,N,0,S,0, N,;0,N, 0,S,0,0,;0,N, 0,5,0,S;0,N, 0,5,5, N,;0,N, 0, S, S, Og;
0,N,0,5,S,5,;0,N, S, N, N, N.;0, N, S; N, N, O;;0, N, S, N, N;S¢;0, N, S, N, O, N, ;
0,N,S, N, O, 0,;0,N,S,;N, 0, S,;0,N,S; N, S, N;;O, N, S, N, S, 0,;0,N, S, N, S, S ;
0,N,S,0,N;N,;0,N,S,0,N,0,;0,N,S; 0, N;S;;0,N, S,0, 0, N;;0,N, S, 0, O, O
0,N,S,0,0,S,;0,N,S,0,S, N;;0,N,S,0,5,0,;0,N,S,0,5S,;0,N, S, S, N, N, ;
0,N,S,S,N;0,;0,N,S,S,N;S;;0,N,S,S,0, N.;O,N, S, S, 0, 0,50, N, S, S, O, Sy ;
0,N,S,S,5 N,;O,N,S,S,S, 0,;0,N, S, S, S, S;0,S, Ny N, Ny N.;0,S, N, N, N, O ;
0,5, N;N, N;S;;0,S, N, N, O, N;;0,S, N;N, 0,0,;0,5,N; N, O, S;;0,S, N, N, S, N, ;
0,5, N;N,S;0,,0,5, N, N, S, S:;0,5,N; 0, N, N,;0,5,N; 0, N, 0;;0,5, N, O, N, S ;
0,5,N,0,0, N,;0,S,N;0,0,0,;0,5,N;0,0,S,;0,S, N, 0, S, N.;0,S, N, O, S, Oy
0,5,N;0,5,S,;0,S,N,S, N, N,;0,S, N, S, N;0,;0,S, N;S, N, S;;0,5, N, S, O, N, ;
0,5, N;S,0,0,;0,5,N;S, 0, S,:0,S, N, S, S, N;;0,S, N, S, S, 0,;0,S, N, S, S; S ;
0,S,0, N, N;N,;0,S,0,N, N, 0;;0,S,0, N, N, S;:0,S,0,N, O, N.;0,S,0, N, O, O;;
0,S,0,N, 0,S,;0,5,0,N,S, N.;0,S,0,N, S, 0,;0,S,0, N, S, S,;0,S, 0,0, Ng Ny
0,S,0,0,N;0,:0,5,0,0, N, S;;0,S,0,0, 0, N,;0,$,0,0,0,0,;0,S,0,0, O, S ;
0,5,0,0,S; N;;0,S,0,0,5,0,;0,5,0,0,5,S,;0,5,0,S, N, N;;0,S, 0, S, N, O ;
0,5,0,S,N,S,:;0,5,0,S,0, N,;0,S,0,5,0,0,;0,5,0,S,0, S,;0,5,0,S, S N, ;
0,5,0,S,S; 0,:0,S, 0,5, S, S:0,S,5; N, Ny N.;0,S,S; N, N, 0;;0,5,S, N, N, S ;
0,5,S, N, O, N,;0,5,5, N, O, 0,:0,S,5, N, 0, S,;0,5,5, N, S, N;:0,S,5;, N, S, Og;
0,5,5, N, S;S,:0,S,5,0, N;N;0,8,S, 0, N, 0,;0,5,S, 0, N;S;:0,S, 5, 0, Og N
0,8,5,0,0,0,;0,8,5,0,0,5,:0,8,5,0,S, N.;0,S,5;, 0, S, 0,;0,8, S, O, S; S ;

0,5,5,5,N,N,;0,5,5,5,N,0,;0,5,5,5, N, S;;0,5,S, S, 0, N ; 0,5, S, S, O O ;
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0,S,5,5,0:S,;0,5,5,5,5; N;;0,5,5, 5,5, 0,;0,5,5,5,S; Sg;0,0, N, N, N, S ;
0,0, N, N, 0, S:;0,0,N;N, S, N,;0,0,N, N, S, 0,;0,0,N; N, S, S;;0,0, N, O, N, S ;
0,0,N,0,0,S,;0,0,N,0,S,N,;0,0,N,0,S,0,,0,0,N,0,S,S,;0,0, N, S, N, N, ;
0,0, N,S, N, 0,;0,0,N,S,N,S,;0,0,N,S, 0, N;;0,0,N,S,0,0,;0,0,N,S,0, S ;
0,0, N,S,S; N;;0,0,N,S,S,04;0,0,N,S,S,S,;0,0,0,N, N;S;;0,0,0,N, O, Sg ;
0,0,0,N,S;N,;0,0,0,N,S,0,;0,0,0,N,S,S,;0,0,0,0, N, S,;0,0,0,0,0,S;;
0,0,0,0,S,N,;0,0,0,0,8,0,;0,0,0,0,5,S,;0,0,0,S, N, N,;0,0,0,S, N, O ;
0,0,0,S,N;S;;0,0,0,S,0, N,;0,0,0,S,0,0,;0,0,0,S, 0, S¢;0,0,0,S,S; N;
0,0,0,S,S,0,;0,0,0,8,8,S;;0,0,S, N, N, N;;0,0,S, N, N;O,;0,0,S, N, N S ;
0,0,S,N, O, N,;0,0,S,N, 0, 0,;0,0,S, N, 0, S;;0,0,S,; N, S; N,;0,0,S, N, S, Og;
0,0,8,N,S;S;;0,0,5,0,N,N,;0,0,S,0, N, 0,;0,0,S,0, N, S;;0,0,S, 0, Oy Ny
0,0,S,0,0,0,;0,0,5,0,0,S,;0,0,S,0,S, N;;0,0,5,0,8,0,;0,0,5,0,S, S ;
0,0,S,S,N,0,;0,0,5,5,N,S;:0,0,5,5, N, N,;0,0,S,5,0, N,;0,0,5,S,0,0,:,0,0,5, S, O,
S¢;0,0,8,5,S, N;;0,0,5,5,5,0,;,0,0,S,5,S, S;.

With the aid of short mode failure paths, the parallel network short mode failure probability is given by
Qspy= P1 P2 P3 Py Ps Use P P2 P3 Py los Uss* Py P2 Py Py lss Ps + Py P2 Ps Py Oss Uost Py P2 P Py Uss Ose
* Py P2 P3Gos Ps Osg * Py Pa P3Yoa Uos set Py P2 P3 Gos Gss Pg™ Py P2 P3 Yos Uss os * Py P2 P3 Goa Uss Use
+P; Py P3Uss Ps Pst Py P2 P3 sy PsUog * Py P2 P3 Oss Ps Uset Pr P2 P3 Uss Yos Pt Py P2 P3 Uss Uos dos
+P1 P2 P3 Uss Qos Ase * P1 P2 P3 Uss Uss Pe* P1 P2 Ps Oss Oss os ™ P1 P2 Ps Oss Oss Ase * Py P2 Jos Pa Ps Ose
+P1 P2 0oz Palos dse * P1 P2 Uos Palss Pet Pr P2 oz PaUss Qost Pr P2 Gos PaUss Ase + P1 P2 Uos Gos Ps Use
* P1 P2 Gos Gos Yos Ase T P1 P2 Uoz doa Gss Ps + Pi P2 Qos Gos Uss Gost Pi P2 Gos Gos Gss Ase + Pi P2 Gos Usa Ps Ps
+Pr P2003Uss Ps Uos™ Pi P2 Uos Gsa Ps Ose* Pi P2 Gos Uss Jos Ps + Pi P2 Uos Gsq Gos ot P1 P2 Jos Usa dos Use
+P; P2 o3 Uss Ass Ps + P P2 oz Uss Gss Aos* P1 P2 Gos Usa Uss Ase * Pr P2 ss Ps Ps Ps * Py P2 Oss Py Ps Uos

+ pl p2 qSS p4 p5 q86+ pl p2 qS3 p4 qOS p6 + pl p2 qSS p4 qOS qO6+ pl p2 qSS p4 qOS q86+ pl p2 qSS p4 qSB p6
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+ pl p2 qSS p4 qSS q06+ pl p2 qS3 p4 qSS qS6+ pl p2 qS3 q04 p5 p6 + pl p2 qS3 q04 p5 q06+ pl p2 qSS qO4 p5 qSG

+ pl p2 qSS qO4 qOS p6+ pl p2 qS3 qO4 q05 qOG + pl p2 qS3 q04 qOS qSG + pl p2 qS3 q04 qSS p6+ pl p2 qSS qO4 qSS q06

+ pl p2 qSS qO4 qSS q56+ pl p2 qSS qS4 p5 p6+ pl p2 qSS qS4 p5 qO6+ pl p2 qSS qS4 p5 q86+ pl p2 qSS qS4 q05 p6

+ pl p2 qSS qS4 q05 q06+ pl p2 qS3 qS4 qOS qS6+ pl p2 qS3 qS4 qSS p6+ pl p2 qS3 qS4 qSS q06+ pl p2 qSS qS4 qSS qSG

+ pl qOZ p3 p4 p5 qSG + pl qOZ p3 p4 q05 qS6 + pl qOZ p3 p4 qSS p6+ pl qOZ p3 p4 qSS q06+ pl qOZ p3 p4 qSS qSG

+ pl qOZ p3 q04 p5 qSG + pl qOZ p3 q04 q05 qS6 + pl qOZ p3 q04 qSS p6+ pl qOZ p3 q04 qSS q06+ pl qOZ p3 qO4 qSS qSG

*P1Uo2 P3Uss Ps Pst PiUoz P3Usa Ps Jost Pi oz Ps Uss Ps Ase ™ P Goz Ps Usa Gos Pet PiGoz2 P3Gss Yos Yos

+ pl qOZ p3 qS4 qOS qSG + pl qOZ p3 qS4 qSS p6+ pl qOZ p3 qS4 qSS q06+ pl qOZ p3 qS4 qSS qSG

+P1 Aoz Yoz Ps Ps Asgt Py Yoz oz Pa Uos Ase  Pr doz Goz Ps Uss Pet Py doz Gos Ps Uss Uost Pr Yoz Gos Ps Uss dse

pl qOZ q03 q04 p5 qSG

+ pl qOZ q03 qO4 qOS qSG + pl qOZ qOS qO4 qSS p6+ pl qOZ qO3 q04 qSS q06+ pl qOZ qO3 q04 qSS qSG

+ pl qOZ q03 qS4 p5 p6+ pl qOZ qO3 qS4 p5 q06+ pl q02 q03 qS4 p5 qSG + pl qOZ qOS qS4 q05 pG

+ pl qOZ q03 qS4 q05 q06+ pl qOZ q03 qS4 qOS qSB & pl qOZ qO3 qS4 qSS p6+ pl q02 q03 qS4 qSS q06

+ pl qOZ q03 qS4 q55 q56+ pl qOZ qSS p4 p5 p6+ pl qOZ qSS p4 p5 q06+ pl q02 qSS p4 p5 q56+ pl qOZ qS3 p4 qOS p6

+ pl qOZ qSB p4 qOS q06+ pl qOZ qS3 p4 qOS q86+ pl q02 qS3 p4 qSS p6+ pl q02 qSS p4 qSS qOG + pl qOZ qS3 p4 q55 qSG

+ pl qOZ qS3 q04 p5 p6+ pl qOZ qS3 qO4 p5 q06+ pl q02 qSS q04 pS qSG + pl q02 qS3 qO4 q05 p6

+ pl qOZ qS3 q04 qOS q06+ pl qOZ qSS q04 qOS qSB + pl q02 q53 q04 qSS p6+ pl qOZ qSB qO4 qSS qOG

* P; Yoz Us3 Yos Uss Ase * P1 Yoz Usz3 Ass Ps Pet P1Uoz Ass Uss Ps dog* Pi oz Usz Ass Ps Use+ P Aoz Uss Uss Gos Pe

* P o2 Os3 Asa Yos Qo™ Pr Yoz Uss Usa Gos Use * P2 Go2 sz Usa Uss Ps™ P1 Go2 Us3 Usa Uss Aoe

* P1Go2 Us3 Usa Uss Ase+ P1Us2 Ps Ps Ps Pot Py Gsz Ps Py Ps Ao + Py sz Ps Ps Ps s Pi Gs, Ps Ps Gos Pe

+ pl qSZ p3 p4 qOS qOG + pl qSZ p3 p4 q05 q56+ pl q52 p3 p4 qSS p6+ pl qSZ p3 p4 qSS q06+ pl qSZ p3 p4 qSS qSG

+ pl qSZ p3 qO4 pS p6+ pl qSZ p3 q04 p5 qOG + pl qSZ p3 q04 p5 q86+ pl qSZ p3 qO4 qOS p6+ pl qSZ p3 q04 qOS qOG

+ pl qSZ p3 q04 qOS q86+ pl qSZ pS q04 qSS p6+ pl qSZ p3 q04 qSS q06+ pl qSZ p3 q04 qSS qSG + pl qSZ p3 qS4 pS p6

+ pl qSZ p3 qS4 p5 qOG + pl qSZ p3 qS4 p5 qSG + pl q52 p3 qS4 q05 p6+ pl qS2 p3 qS4 q05 q06+ pl qSZ p3 qS4 qOS qSG
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+ pl qSZ p3 qS4 qSS p6+ pl qSZ p3 qS4 qSS qOG + pl qSZ p3 qS4 qSS q86+ pl qSZ qOS p4 p5 p6+ pl qSZ q03 p4 p5 qOG

+ pl qSZ q03 p4 p5 q56+ pl qSZ q03 p4 qOS p6+ pl qSZ q03 p4 qOS qOB + pl qSZ q03 p4 qOS qSG + pl qSZ q03 p4 qSS p6

+ pl qSZ qO3 p4 qSS q06+ pl qSZ q03 p4 qSS qS6+ pl qSZ qO3 q04 p5 p6+ pl qSZ q03 q04 p5 qO6

+ pl qSZ qO3 q04 p5 qSB + pl qSZ qO3 q04 q05 p6+ pl qSZ qOS qO4 q05 qOG

+ pl qSZ qO3 q04 q05 qSG + pl qSZ q03 qO4 qSS p6

* P1 s, Gos Gos Yss Gos + Pu Gs2 oz Gos Uss Ase ™ Py Us2 Aoz Asa Ps Pet Py Usz oz Usa Ps Gos

+ pl qSZ q03 qS4 p5 qSG + pl qSZ q03 qS4 q05 p6+ pl qSZ qO3 qS4 qOS qOB + pl qSZ q03 qS4 qOS qSG

+ pl qSZ qO3 qS4 qSS p6+ pl qSZ q03 qS4 qSS qOG + pl qSZ qO3 qS4 qSS qSG + pl qSZ qS3 p4 p5 p6+ pl qSZ qS3 p4 p5 q06

+ pl qSZ c]SC‘} p4 p5 q86+ pl qSZ qSS p4 q05 p6+ pl qSZ qSS p4 qOS qO6+ pl qSZ qS3 p4 qOS qSG + pl qSZ qSS p4 qSS p6

* P sz Us3 Py Uss Jos

* P1 sz Oss Pa Oss Ose ™ PuGsz Gss Gos Ps Pet Pi s, Gss Gos Ps Gos™ Py Usz Usa Gos Ps se ™ Pi sz s3 Yos os Pe

+ pl qSZ c]SC‘} q04 q05 QO6+ pl qSZ q83 qO4 qOS qS6+ pl qSZ qSS q04 qSS p6

+ pl qSZ c]SC‘} q04 qSS q06 + pl qSZ qS3 q04 qSS qS6+ pl qSZ qSS qS4 p5 p6+ pl qSZ qS3 qS4 p5 qOB

+ pl qSZ C]SC‘} qS4 p5 qSG + pl qSZ qS3 qS4 qOS p6+ pl qSZ qS3 qS4 qOS qO6+ pl qSZ qS3 qS4 qOS qSG

+ pl qSZ c]SE} qS4 qSS p6+ pl qSZ qS3 qS4 qSS qOG i pl qSZ qSS qS4 qSS qSG+q81 p2 p3 p4 p5 p6+qSl pZ p3 p4 p5 q06

*+0s; P2 Ps Py Ps Qg As1 P2 P3 Py los Pst st P2 Ps Py Gos Jos T 9s1 P2 P3 Py Uos s T ds1 P2 P3 Py Oss Ps

+qSl p2 p3 p4 qS5 q06+qSl p2 p3 p4 qSS q36+q81 p2 p3 qO4 p5 p6+qSl p2 p3 qO4 p5 q06+q51 p2 p3 q04 p5 qSG

+qSl p2 p3 qO4 qOS p6+q51 p2 p3 q04 qOS q06+q81 p2 p3 qO4 q05 q86+q81 p2 p3 qO4 qSS p6+q51 p2 p3 q04 qSS qOG

+qSl p2 p3 qO4 qS5 q86+q81 p2 pS qS4 p5 p6+q51 p2 p3 qS4 p5 q06+q51 p2 p3 qS4 p5 q86+qSl p2 p3 qS4 q05 pG

+0s; P2 P3 Gss Yos ost Us1 P2 P3 Usg Uos Ase T st P2 P3 Uss Uss Pet sy P2 P3 Ass Oss Josts: P2 P3 Uss Uss Ose

+qSl p2 qO3 p4 p5 p6+q81 p2 qOS p4 p5 q06+q81 p2 qOS p4 p5 q86+q51 p2 q03 p4 q05 p6+qSl p2 qO3 p4 qOS qO6

+0s; P2 oz Palos Use T sz P2 Uos PaGss Pt sy P Aoz Ps Uss GostUs1 P2 Aoz Ps Uss se T s2 P2 Uos dos Ps Pe

+0s; P2 o3 Gos Ps Uogt Us: P2 Uoz osa Ps Ase T Us: P2 oz os Gos Pet sy P2 Uos Yos Uos dos

*t0s1 P2 Gos Yos Yos Ase T st P2 dos Yoa Uss Pst dsi P2 Uoz os Uss Joeg T As1 P2 Uoz Gos Uss Ase
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+0s1 P2 Qo3 Gsa Ps Pet st P2 Gos Oss Ps Gost st P2 Gos Usa Ps Ass+ st P2 Aoz Ass Gos Pst st P2 Gos Asa Yos dos
*0s1 P2 Uos Uss Gos Ase + sz P2 Yoz Gsa Uss Pet Asi P2 oz Usa Uss dos

+0s1 P2 Qos Uss Uss Ass tUs1 P2 Oss Pa Ps Pet st P2 Uss Pa Ps og

+0s1 P2 Os3 Py Ps Aset st P2 Gss PaGos Pet st P2 Uss Pa Uos dost Ys1 P2 Ass Pa Yos se

*0s1 P2 Os3 Pa Oss PsTGsi P2 s Pa Uss Qo T st P2 Uss Pa Uss Ase +Ys1 P2 Osz Goa Ps PetUsi P2 Os3 Yoa Ps Uos
+0s1 P2 Gs3 Yoa Ps st st P2 Gs3Yoa Gos Pet st P2 Uss dos Gos ot Ysi P2 sz Gos Yos Use

*0s1 P2 Os3 Yoa Uss P Usi P2 sz Gos Uss o *Us1 P2 Gsz Yoa Uss Ose +Uss P2 Os3 Usa Ps Ps¥ st P2 Uss Uss Ps Uos
+0s1 P2 Os3 Oss Ps se T Usi P2 Uss Usa Gos Pet dsi P2 Uss Asa Yos dos

+0s1 P2 Os3 s os Ase T Usi P2 U3 Usa Oss Pe Gs1 P2 Oss Usa Uss Gos ™ Us1 P2 Uss Gsa Uss Ose T Asi Gsz2 Ps Ps Ps Pet
Us1Qs2 P3 Pa Ps Uos* Us1 Osa Ps Pa Ps Qe

+0s1Us2 P3 Py los Pst st Osy Ps Ps Yos Aot Ys1 Us2 Ps Pa Gos Ase T ds1 Osz Ps PaUss Pet st sz Ps Py Oss os
+0s10s2 P3 Py Oss st Us1 sz P3Uos Ps Ps+ sy Usz P3 os Ps GostYsi sz P3 Yoa Ps dse * st sz Pz Gos Yos Ps ™
Us1 Gs2 P3 Yos Gos Gost Us1 Us2 P3 Gos Gos Ase +Usi Usz Ps Yos Uss Ps+Ysi Usa P3 doa Uss dos

+0s1Us2 P3Yos Uss e+ Ys1 Us2 P3Oss Ps Ps*UsiOsa P3 Uss Ps Qo+ st sz Pz Gsa Ps sg+Us1 sz P3 Gsa Jos Ps
+0s1Us2 P3 s Gos Jos* Us1 As2 Pa Usa Gos Ase * As1 Asz Ps Uss Uss Pe*Us1 sz P3Gss Uss Gos

*0s: Usz P3 Gss Uss Ose +Ys1 Gsz Gos Ps Ps Pst Usi Usz Gos P Ps Uost Usi Gsz oz P4 Ps Gse *Us1 Us2 Aoz Pa Gos Pe
*0s1 Gs2 Jos Pa Uos Yost st As2 Yoz Pa Jos Ase T Usi Usz2 oz PaUss PstUsi sz Gos Pa Gss dos

+0s1 G55 Jos Pa Uss Ase + st Asz Yoz Gos Ps Pt Usi sz Gos Yoa Ps o Usi Us2 Gos Yoa Ps Ose

*0s1 Osz2 Gos Gos Gos PeT Us1 Us2 Yoz dos Yos Yos T Us1 Us2 Yoz Yoa Yos Ase + st Us2 Aoz Gos Uss Pe

*0s1 Us2 Yoz Gos Gss Gos Usi Us2 Yoz Gos Gss se T s1 As2 oz Usa Ps PetUsi Us2 Yoz Usa Ps Yos

+Us1 Gs2 Jos Usa Ps Aset st As2 Yoz Usa Gos Pst s1 Asz Yoz Usa Gos Jos+ Usi Us2 Aoz Uss Yos Use

+0s1 Os2 Gos Usa ss Pt Us1 sz Goz Gsa Uss Yos T Us1 Us2 Goz Gsa Uss Ase st sz Gsa P4 Ps Pe

+qSl qSZ qS3 p4 p5 q06+q81 qSZ qSS p4 p5 q56+q51 qSZ qSS p4 qOS p6+q51 qSZ qSS p4 qOS q06
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+ 051 Us2 Uss Pa Uos Gse + Ys1 sz Uss Pa Uss PetUsi Osz Uss Pa Uss Qo+ Gsi Osz Uss Pa Oss s+ As1 Oz Gs3 Yos Ps Ps
+0s1 055 Us3 Gos Ps dos T s Us2 Os3 Yoa Ps Asgt Usi Osz Usz Gos Yos Pt Usi sz Gs3 Yoa Gos Uos

*0s1 052 Us3 Gos Uos Ase T Us1 Us2 Us3 Yoa Uss P Usi Usz Gsz Yoa Gss Gos * Us1 Asz Uss Gosa Uss Ase

*0s: Os2 Os3 Usa Ps PetUsi Usz sz Usa Ps Gos™ Ust Osz Gss Usa Ps Ose +s1 Osz Gss Usa Yos Pe

+0s1 052 Us3 Usa Yos Gos ™ Usi Us2 Us3 Asa Jos Ase T Us1 Us2 Gs3 Asa Uss Pe* Usi Osz Usa Usa Gss dos

*0s1 055 Us3 Usa Uss dse T Asi oz Ps Pa Ps Pet Usi doz Ps Ps Ps Gos ™ Usi doz Ps Ps Ps dss +Ys1 Yoz Ps PaUos Ps
*0s1 902 P3 PaUos Yot ds1 Yoz P3 PaUos Ase +Usi Qo2 P3 PaUss PetUsi Qoo Ps Pa Uss Gos ™ st Goz Ps Pa Uss Ose
*0s: doz P3 Gos Ps Pet s Yoz P Gos Ps Gost Usi doz Ps Yos Ps Gse T Usi Yoz P3 Uos Yos Ps

+0s1 902 P3 dos Uos Yost Us1 Yoz P3 Gos Jos Ase T Usi Qo2 Pz Yos Ass Pst st Qo2 P Yoa Gss dos

*0s1 902 P3¥os Uss Aset Usi Yoz P3 Uss Ps Pet st doz Ps Uss Ps dogt Usi Goz P3 Gsa Ps dse

* s Joz P Uss Yos Pet Usi Goz P3 Usa Gos Gos ™ Us: Yoz Ps Usa Yos Use+ Us1 Yoz Ps Usa Ass Pe

+0s1 802 P3 Uss Ass Jos ™ Us1 Yoz Pa Uss Gss Ase T As1 Yoz Gos Pa Ps Ps*Usi Goz Jos Pa Ps Gos

+ 051802 Uos Pa Ps dse T Asi Yoz Aoz PaYos Ps* Usi Yoz Yoz PaGos Uos ™ Us1 Yoz Joz Pa Gos Ase

*0s1 doz Yoz Pa Ass PeT ds1 Yoz oz Ps Gss Gos ™ Usi Yoz Yoz Pa Gss Ase T As1 Goz Gos Gos Ps Pe

*0s1 Go2 Yoz Yoa Ps dost ds1 oz Jos Yoa Ps Ase + Usi Yoz Yoz Gos Gos PsTUsi oo Gos Yos os Aos

*0s1 o2 Jos Yos Yos Ase + Us1 Yoz Joz Yoa ss Ps T st oz Yoz Gos Uss Gos T Us1 doz Uos Yoa Oss Use

*0s1 doz Yoz Uss Ps PeT s1 Yoz Uos Usa Ps Gos +Ys1 Uoz Goz Gsa Ps Gse *Us: Yoz Uos Usa Yos Ps

*+0s1 902 Jos s os Yos+ Ys1 Yoz Jos Uss Uos s T Asi oz Yoz Usa Ass PsT st oz oz Gsa Oss Yos

*0s1 802 Uos Yss Gss s T Us1 Yoz Usz Pa Ps Pet Usi Goz sz P4 Ps Uos* Us1 Yoz Uss Pa Ps Gse +Ys1 oz Usz Pa Gos Ps
*+0s1 Yoz Usz Pa Gos Gos ™ Gsi oz Uss Pa Jos Ase * Usi Qo2 Uss Pa Ass Pe* Usi oz Gss Pa Ass dos

+0s1 Goz Uss Pa Ass Ase t Usi oz Usz Yoa Ps Pt Usi doz sz Gosa Ps Qost Ysi Yoz Uss Goa Ps Use

*0s1 doz Ys3 Yos Yos Pst Usi doz Us3 dos Yos Yos T Us1 Goz Gsz Gos Gos Ase T Us1 Goz Uss Gos Ass Pe

*+0s1 802 Gs3 Yos Ass Gos * Us1 Yoz Us3 Uos Ass Use * Us1 Yoz sz Usa Ps Pst Usi Yoz Uss Usa Ps dos

+qSl qOZ qS3 qS4 pS qS6 +qSl qOZ qSB qS4 qOS p6+q51 q02 qSS q54 q05 qO6+qSl qOZ qSB qS4 q05 q86

JETIR1812F56 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 984


http://www.jetir.org/

© 2018 JETIR December 2018, Volume 5, Issue 12 www jetir.org (ISSN-2349-5162)

+0s1 G0z Us3 Usa dss Pst s1 Goz Uss Uss Ass Gost Us1 Goz Us3 Usa Uss Ase T o1 P2 Ps Pa Ps dse

+ 01 P2 P3 PsCos Asg T Uor P2 P3 Psdss Petos P2 P3 PsAss os T lor P2 Ps Padss Asg tlos P2 P3 Gos Ps Ose

+0o1 P2 P3 Yos Uos Asg t Uos P2 P3 Gos dss Ps HUor P2 P dos dss Aos + Yot P2 P3 dos dss Asg T os P2 P3 Usq Ps Ps

+t o1 P2 P3 Uss Ps ostUor P2 P3Uss Ps Asg ' los P2 P3 Usq os Pt dor P2 Ps Uss Uos Ao T Yos P2 Ps Uss Yos Use

+ 0oy P2 P3 Uss dss Ps 001 P2 P3 s Ass dost Uor P2 P3 Usg Ass dse T o1 P2 Uos Ps Ps Ase T oy P2 Uos Ps Gos Ose

o1 P2 o3 Padss Ass t os P2 oz Pa dss Gos Yo1 P2 oz Pa dss Ase T o P2 Jos oa Ps Ase T Aos P2 Jos Yos Gos Ase

001 P2 Uos Uos Ass Pst P2 Uos Jos dss dost dor P2 Hoz Yos Ass Ase HUor P2 Uos Asa Ps Pt oy P2 Hoz Usa Ps Jos

+ qu pZ qO3 qS4 p5 q86 + qu p2 qOS qS4 qOS p6+q01 p2 qO3 qS4 qOS qO6+q01 p2 q03 qS4 qOS qSG

+0o1 P2 oz Usa Ass Ps™ P2 Uos Uss Ass Host Yot P2 Jos Usa Ass Ass FGos P2 Ass Ps Ps Pst oy P2 Ass Ps Ps o

+0o1 P2 0s3 Ps Ps Ass T dos P2 Ass Py Gos Ps * dor P2 Uss Palos Gos* Uor P2 Asz Pa Uos As o1 P2 Ass Padss P

+0o1 P2 As3 P4 9ss dos+ Uor P2 Asz Ps Gss Use T o1 P2 As3 Goa Ps Pgt oy P2 Us3 Yos Ps Goe

*t0o; P2 053 Yos Ps g T o P2 dss Gos Gos Pst P2 Ass Yos Yos Yos

+0o1 P2 053904 Yos Ase +Uo1 P2 Gss Yos Ass P+ Uor P2 Oss Yos Ass os

+0o1 P2 ds3 904 Uss Ase T dor P2 Os3 dsa Ps P *+0o1 P2 053 Uss Ps Jos

+ 0o P2 053054 Ps Usst Uor P2 As3Usa Yos Pet Yos P2 sz Usa Gos dos

+0o1 P2 0s3Us4 Gos dse T Hor P2 As3 Usa Uss Pst Uor P2 Ass Oss ss dos

+q01 pZ qS3 qS4 Uss q36+q01 qSZ p3 p4 p5 p6+q01 qSZ p3 p4 pS q06+q01 q52 p3 p4 p5 q56+q01 qSZ p3 p4 qOS p6

+0s2 P3 Pslos ost os Us2 P3 PaUos Ase t Aoy As2 Ps PaGss Ps T o1 Asa Ps Pa Ass Aos T Uos Us2 Ps Pa Oss Ase

* 001 Us2 P3Gos Ps Pst ot sz P3 Gos Ps Gost Yor Us2 Ps Gos Ps Ase+ Goi Us2 P3 dos Yos Ps

+ 001 Us, P3 Gos Yos Gos* do1 As2 P3 Yos Gos se * o1 Us2 P3 Gos Ass Pet Uor sz Ps Goa Gss os

*0o1 9s2 P3 Uos Uss Ase * do1 Os2 P3 Uss Ps P+ Uos Us2 P3 Oss Ps dog* dos As2 Ps Usa Ps Ase ¥ Uos As2 Ps Uss Jos

p6+q01 qSZ p3 qS4 qOS q06+ qu qSZ p3 qS4 qOS qS6 +qu qS2 p3 qS4 qS5 p6+q01 qSZ p3 q54 qSS qOG

+0o1 Usz P3 Uss Oss Ase HUo1 Us2 Gos Ps Ps Pst o1 As2 dos Pa Ps Qo * Yot Us2 oz Ps Ps Ose

+ qu qSZ q03 p4 qOS p6+ qu qSZ qOS p4 qOS q06+q01 q52 q03 p4 q05 qSG +q01 qSZ q03 p4 qSS p6
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*0o1 Us2 Gos Pa Gss Yos ™ Go1 Us2 Yoz Pa Ass Ase T oz Us2 Gos dos Ps Ps* o1 Gs2 Yoz Yos Ps dos

+ 001 Us2 Yoz Gos Ps Asst o1 sz Gos Gos Gos Pst do1 Us2 Gos Gos Gos Uos T Go1 Us2 Gos Yos Yos Use
* Qo1 Usz2 Gos Gos Ass Pst Yor As2 Gos Gos Gss Yos* Go1 Us2 Yos Yos Uss Ase * dor Gs2 Jos Usa Ps Ps
* Qo1 As2 Gos Usa Ps Yos ™ Go1 Us2 Yoz Usa Ps Ase T Go1 Us2 Yoz Asa Gos Ps o1 Us2 Yoz Asa Gos dos
* 001 Us2 Yos Usa Yos Ase T Go1 Us2 Uos Usa Gss Ps¥ Uor Us2 oz Usa Uss Gos+ o1 Us2 Yoz Usa Uss Ase
* 001 Us2 9ss P4 Ps Ps* o1 Gs2 Ass Pa Ps Gos* dor Us2 Ass Pa Ps Ase T Go1 Gs2 Ass Pa dos Pe

+ 001 s2 Ass Ps Gos Jos ™ oz Us2 Ass Pa Gos Ase T Jor As2 sz Pa Ass Pst oy Us2 Ass Pa Uss Gos

* Qo1 Us2 Gss Pa Uss dse t o1 Os2 s Yos Ps Pet Gor Usz Gss Gosa Ps ost or Usz Ass Gos Ps dse
*0o1 Us2 9s3 Yos Gos Pst Yot Us2 sz Yos Gos Yos T Gor Gs2 Ass doa Yos Ase T Aot As2 Ass Yo Uss Pe
*0o1 Us2 Gss Gos Gss Yos* Go1 Us2 Uss Yos Uss Use ¥ Gor sz sz Usa Ps PeT o1 Us2 Gss Asa Ps dos

* 001 Us2 Uss3 Usa Ps Ase T Uoz Us2 Uss Asa Gos Ps o1 Us2 Ass Usa Yos Gos + Yo Gs2 sz Gsa Yos Use
* 001 Us2 Us3 Ysa Ass Pet or As2 sz Asa Ass Gos T o1 Us2 Uss Usa Uss Ase T o1 oz Ps Ps Ps dse

+ 001802 P3 Palos Gse* do1 Go2 Ps PsGss Pet Yoy Goz P3 PaOss Aos™ Yo1 Goz2 P3 Pa Uss Ase * Jog Yoz P3 doa Ps se
* Qo1 Yoz P3 Gos Gos Ase T Go1 Go2 P3 Yos Ass Pet Uos Yoz P3 Uos Ass Gos t Yor Yoz Ps Yos Uss Use
*0o1 9oz P3Uss Ps Pst Uos Goz P3Uss Ps Gost o1 Yoz P3 Usa Ps Ase+ Go1 Goz Ps Usa os Pe

* 0o Yoz P3 Usa Yos Yos T Go1 Goz2 P3 Gsa Gos Ase T Go1 Yoz P3 Gsa Uss Ps* dor doz Ps sa Ass dos

* Qo1 Yoz P3 Usa Uss Ase T Go1 Goz Gos Psa Ps Ase T Uos Yoz oz Pa Uos Ase T Go1 Goz2 Gos Pa Uss Ps

* Qo1 Yoz Yoz P4 ss Aot Yor Yoz Yoz Pa Ass Ase T Go1 Goz2 Uos Gos Ps Ase T Uo1 Goz Gos Gos Gos Use
*0o1 9oz Aoz Yos Uss Pst dor Yoz Goz dos Uss Yost dor Yoz Yoz Gos Uss Ase + Yot Yoz Gos Gsa Ps Ps
* Qo1 Yoz Yoz Usa Ps Gost Yor Yoz Yoz Usa Ps Ase T Go1 Goz2 Gos Usa Yos Ps +Uor Yoz oz ss Yos Yos
*0o1 Yoz Yos Usa Gos Use t Go1 oz Gos Gsa Uss Pst Go1 oz Gos Usa Uss Goe T o1 Yoz Uos Usa Uss se
* 001 o2 Ass Pa Ps Pst Uot Yoz Ass Pa Ps Gos* dor doz Ass P4 Ps dse Yot Yoz Ass Pa dos Pe

*+ 001802 Gss Ps Yos Gos+ Go1 o2 Gss Pa Gos Ase * Yoz Yoz Ass Pa Uss Pet Uog Yoz Ass Pa Uss Gos

+0o1 Go2 sz P4 Ass Use T Ao Yoz Ass3 Yos Ps P+ Uor o2 sz Gosa Ps ot Uor oz sz Gosa Ps Gse
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* 001 902 Us3 Yos Yos Pst Uor Yoz Ass Gos Yos Jost do1 o2 Ass Yos Uos Ase T Uor Yoz Ass doa Uss Ps
* 001 Yoz Gs3 Yos Yss Yos ™ Yo1 do2 Uss Yos Uss se + Uo1 Yoz Us3 Usa Ps Ps ¥ Uo1 Yoz Ass Asa Ps Uog

+0o1 Y02 Us3 Uss Ps Ase T A1 Yoz Uss Uss Yos Pet do1 Yoz Ass Ass Yos Host o Yoz Usz Usa Jos Ase

*+ 001 Go2 Gs3 Uss Gss Ps T Uor Yoz Uss Usa Uss Uos T Uor Yoz sz Usa Uss Gss = 1 — ITEo, (1 —q5) 3
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