
EQUINOX: Best M-term sparse polynomial methods for high-D PDEs

Achievement: 
· The development of a new, generalized methodology for convergence analysis of (near) best M-term polynomial approximations, whose advantage is twofold: 1) the optimality of the established convergence rates, and; 2) has the flexibility to be applied to a wide class of optimal approximations. 
· [image: bound4_highlight.eps]Rigorous analysis and computational evidence demonstrate the advantage of our proposed framework over previous results. A comparison of our theoretical error estimate with Monte Carlo as well as all existing methods that make use of the Stechkin approach for computing the solution of parameterized 8-dimensional PDEs



Significance and Impact: 
· A sparse polynomial method, which constructs approximations in subspaces with minimal cardinality, is proposed to break the curse of dimensionality.
· A novel, optimized convergence rate is proved for a wide class of quasi-optimal approximations. 

Research Details:
· Develop a mathematical foundation for a new numerical approach that simultaneously approximates the solutions of an entire family of high-dimensional parameterized PDEs, at minimal computational cost.
· The proposed method selects the polynomial subspaces (near) optimally, based on sharp estimates of the polynomial coefficients.

Sponsor/Facility: Work was performed at ORNL and sponsored by ASCR.
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[bookmark: _GoBack]H. Tran, C. G. Webster, G. Zhang, Analysis of quasi-optimal polynomial approximations for parameterized PDEs with deterministic and stochastic coefficients, Submitted: Foundations of Comp. Math., 2015. 

Overview:
???
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Stechkin: p = 2/3 (MC rate)
Stechkin: p = 1/8
Stechkin: p = 1/20
Stechkin: p = 1/35
Stechkin: p = 1/50
Optimization: ξ = (e − 1)/e
Our estimate
Exact error
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