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Context
Uncertainty quantification

Numerical code
 : X � Rd �! R

Characteristics of the numerical code  :
� black-box model
� deterministic
� expensive to evaluate
,! cost of an algorithm: number of calls
to  
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Uncertainty propagation

Characteristics of the random vector X:
� fX d-dimensional continuous distribution
� fX fully known
� potentially with dependent components
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� black-box model
� deterministic
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Context
Reliability analysis

Numerical code
 : X � Rd �! R

Inputs
X = ( X1; : : : ; Xd )> � fX

Output
Y =  (X) 2 R

Quantity of interest
1 ( (X) > t )

� t 2 R is a critical threshold
� f  (X) > t g is the failure event
� the failure domain is F t = f x 2 X /  (x) > t g
� the limit state is f x 2 X /  (x) = t g

Failure probability:

pt = P( (X) > t ) =
Z

F t

fX (x) dx = EfX [1 ( (X) > t )]
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