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Dependency Problem
in the Modeling of Beams
with Uncertain Parameters
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Beam equation
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Simple problem ...
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Boundary and initial conditions
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Example solution
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Interval parameters
ar = b= x =

2 =4 = ¢ =
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a € [1,3: = a
be|3,5]=b
ax =b = [1,3]}{ = [3,5]
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United solution set

[1,2]x =[1, 4]
[14] (1
[1 2] _2’4_

because

X={x:ax=Db,ae(l,2],be[l, 4]}



Interval equation
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Interval solution

y(t) = min{y(t,p) : p € [p,P]}
t) = max{y(t,p) : p € [p, D]}
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Implicit Finite Difference Method
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Implicit Finite Difference Method
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Vector b
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Example solution
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Example solution

w = w(x,t)
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Dependency problem

* Parameter dependent system of equations
A(p)u="0b(p),p P

* Interval equation



Dependency problem

Solution(A(p)u = b(p),p € p)
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Solution(|Alu = [b])



Iterative solution



Non-iterative formulation
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Non-iterative formulation
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Non-iterative formulation
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Non-iterative formulation
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Interval solution
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Interval solution

20
30
4n

tEI:I

a0

QI i i
'}&},}.ﬂ“"f,ﬁ’*ﬁﬂfﬂ“

0

30

an

100




Dependency problem |l
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Dependency problem Il
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Dependency problem Il



Functional derivative
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Analytical solution of free vibrations
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Dependency problem |l
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