Estimate the failure probability for the performance function and random variables defined in problem 4.3 using the following methods 
a. DMCS 
b. CE by trying each variable as control variables
Examine the trends using N =100, 1000, 2000, 5000.
DMCS (Direct Monte Carlo simulation) =
Probability failure=numbers of cycles to failure/number of simulation cycles.
PF=NF/N
Pf=1/100
1/1000
1/2000
1/5000
Pf=0.01, 0.001, 0.0005, 0.0002
As N grows larger the probability failure decreases
Problem 4.3 for the following performance function, determine the safety function β and the failure probability (Pt) using 
a. First Order Reliability method 
       B. advanced second-moment method.
Z=X1-X2/X3
The non-correlated random variables are assumed to have the following probabilities characteristics 

Solution
Using the first order reliability method (FORM)
Uz=f(X1, X2, X3)
σz= √∂z/ ∂x1)2 σ2x1+(∂z/ ∂x2)2 σ2x2+(∂z/ ∂x3)2 σ2x3
Z=X1-X2/X3
Uz=5-8/4=1
σz= √(1)2(0.25)2+(-0.5*1)2 (0.4)2+(8ln2)2 (0.8)2
	
              σz =0.0625+0.04+19.6793
              σz =√19.7818
              
             σz =4.4476
              β= Uz/ σz
              β=1/4.4476
          β =0.2248
        Pf=0.7752
Using the second moment method
	Iteration 
	Failure point set at mean value 
	(∂z/ ∂ Xi)* σ2
	Direction cosines 

	X1
	5.00E+00
	2.500E-01
	9.999E-01

	X2
	8.00E+00
	-2.000E-01
	9.809E-01

	X3
	2.00E+00
	5.545E+00
	9.955E+01

	
	
	
	



Problem 4.33 Use linear regression and logarithmic transformation to determine the coefficient of the following model fitted to the survivor function in problem 4.25 

R (t) =exp [-H (t)]
H (t) =a0 +a1t+a2t

Thus ln R (t) =ln exp[-H(t)]
H (t) =-ln [R(t)]
Equating 
-ln[R (t)]=a0+a1t+a2t
	-ln(R(t)
	0.10536
	0.2224
	0.3566
	0.5108
	0.693
	0.916
	0.916
	0.916
	0.916
	0.916
	0.916

	T
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10


Fit a second order model to the data into the equation using excel yields the co=efficient of estimates as   a0=-0.083, a1=0.2051 and a2=-0.0101.
Problem4.25 Use the Equation 4.70, calculate the survivor function for the data provided in the problem 4.22 for a size 10 as follows.
	Time Order Number
	Time to failure 
	Time to censoring 
	Provide Survivor Value

	0
	0
	-
	1

	1
	14
	-
	0.9

	2
	18
	-
	0.8

	3
	37
	-
	0.7

	4
	46
	-
	0.6

	5
	55
	-
	0.5

	6
	-
	56
	0.4

	7
	-
	56
	0.4

	8
	-
	56
	0.4

	9
	-
	56
	0.4

	10
	-
	56
	0.4



Problem 4.22. The following array provides an example of 10 data points that failed at different years. Classify the values as either TTF or TTC .What is the type of data in this array.
	Time order  No
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Time(Years)
	14
	18
	37
	46
	55
	56
	56
	56
	56
	56

	TTF or TTC?
	TTF
	TTF
	TTF
	TTF
	TTF
	TTC
	TTC
	TTC
	TTC
	TTC


The data in this array is type 1 right censored.
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