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In this research, we have implemented the polynomial chaos expansion based on stochastic Galerkin (SG) method
to quantify the uncertainties in the Burgers’ equation. The governing equation of each coefficient in the polynomial
chaos expansion is obtained from the Galerkin method with Hermite and Legendre basis functions respectively.
As the two special cases, i.e. the Burgurs equation subjected to the uncertainties in boundary conditions and
viscosity, have been separately investigated. The stochasitc solutions computed from the SG method using the
1-st order polynomials are compared with those from the Monte Carlo simulations. We will show the effects of the
order of polynomials and the dimension of uncertainties on the numerical the solutions of the stochasitc Burgers’
equation under the assumption of same variance in uncertainty.
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2. Polynomial chaos expension

2.1 Homogeneous chaos and polynomial chaos
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2.2 One-dimensional orthogonal polynomial
basis of polynomial choas
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3. Stochastic Burgers’ equation and the solving
method
3.1 Solution of Burgers’ equation by Stochastic

Gallerkin method
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3.3 Matrix solution and charateristic of dis-

cretized system
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4. Notations of numerical solution
4.1 Value of Parameters
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4.2 Consideration of uncertainty
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Table 1: Determination of PCE coefficient on same vari-
ance for Hermite polynomial
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Table 2: Determination of PCE coefficient on same vari-
ance for Legendre polynomial

P | M explict form of Eq. (27) b2
1|1 b2-3=0 3
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5. Numerical result and discussion
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Table 3: Calcuation time comparision on case 1

N H Ts[sec] ‘ T [sec] ‘ Ts /T

256 1.6 0.8 2.0
512 5.8 1.3 4.5
1024 63.6 6.9 9.2

2048 556.0 102.8 5.4
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Table 4: Calcuation time comparision on case 2
N || Tslsec] | Turlsec) | T$U)/T4,U0)
256 1.4 0.7 2.0
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1024 45.3 6.6 6.9
2048 423.3 76.5 5.5
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