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[Example] Time-dependent Burgers’ equation: | U = 0.1uyy + a(t)uuy | RTLDEDE AR BT BT vE LT RAU S DEEEIZEI1T5.
u(x, t): State variable we observe in a H—TIAERFBED ARG LI - FERMEE DN THERA,
spatiotemporal domain (size Ny XN,) B 2T AEROREE R 2)

U Time-varying PDE coefficicients & _ x
10 Xppq = F(xp) IR

Ak

—0.4} Xis

Uy 3
os Ura H—TwAERFR 1 :
10 sin(t) Ung=g-°F i FAVEL T RADIECTIE
“12 \,/\/ a(t) = - (1 * 4 >
[ r6 10
t

RaszErA vy Uy HEERINTS
[ ’/‘\Oﬂ) [ /\ﬁﬂ\ ShHntEm
g(x) 9(x)

Objective: Data-driven discovery of the governing equation with variable coefficients ZRGIL
Assumption: The governing PDE is sparse, i.e., composed of only a few important terms
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Problem formulation: System of linear equations given a discretization U

For each time step ¢; we formulate: Ui = Qi ] o - \ KNz \
* [Candidate library] Q" is overcomplete, e.g., its columns contain U, U'Ug, etc. —) COFSRERNT. BHIE—FAIROMDIDRAEHZ ML VT
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* [PDE Coefficient] &' is found by best-subset regression. Its uncertainty U is TAYEYTRAVADIRSE TR SRR LR S ENSIE BT,
quantified by Bayesian inference. k denotes #nonzeros, i.e., the support size. BRIIT—4 DMD#751 BEDY—TIAERARU 1) EDMDITFIU (1) ppp D
Sum the !nformation cri'terion over all time steps to perform model selection Ugs).omp - REZTERILT HResKMDDIRE
« AIC(&) = —2Uf(&) + 2k; where lIf is the log-likelihood function s
* [Proposal: Penalize high uncertainty] UBIC(§Y) = —2IIf (Ei) + (log N, ) (U + k) e
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