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VI. High dimensional random space
（R. Shu-J. Hu-J, Num. Math ‘17)















• Since      and     are tensor products of locally supported functions, their 
supports are disjoint if one of their components are disjoint.

















High dimensional random space (J-Zuazua-Y. Zhu)

• Consider random parametric linear Vlasov-Fokker-
Planck equation



Best N-approximation



Cohen-Devore-Schwab (‘10)



• While C-D-S proved it for elliptic PDEs, we extend it 
to linear Vlasov-Fokker-Planck equations with 
random forcing

• 1) assume isotropy



• 2) prove analyticity



Numerical tests





Open questions
• For SG for Boltzmann, in the fluid limit, one arrives at a SG for 

compressible Euler. Hyperbolicity?  ( a direct application of SG 
for Euler loses hyperbolicity)

• Sharper estimate?  Remove linearity assumption in z,  
stronger perturbation, more general random variables and 
orthogonal polynomials

• Landau damping under uncertainty (preliminary results 
by R. Shu-J on regularity of solution in random space)

• Control and inverse problems (regularization based or 
Bayesian inference theory based)

• Utilize sparsity to reduce computational costs
• Machine learning techniques
• Other applications 
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