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Muluscale PDEs

Boundary value problem

LEFu® =0
Bu® = f



Multscale PDEs
LPu® =0
Bess =i

“ Offline: prepare basis functions / Green functions

“ Online: solve with various boundary conditions



Multiscale PDEs

Discretization
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Muluscale PDEs

Discretization
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Multuscale PDEs
Asymptotic limit
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Multiscale PDEs

Example: fluid limit
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Muluscale PDEs

Example: homogenization

Vg - (a(m, g)vxus) = ==\ s =0
u'(z, ) — u* (z)
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Multiscale PDEs

L*u* =0 O(e)
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Random Sampling

Green matrix
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Random Sampling

Singular value decomposition




Random Sampling

Randomized SVD

Thm.Let A be an by n matrix and target rank k > 2.Define

Y = AR

where R is a matrix of size 73 X (k i p) with entries randomly drawn
i.i.d. normal distribution, where P is an oversampling parameter. If A is

approximately rank K , then with high probability,

|A —Pyv(A)|| < oq

Halko, Martinsson, Tropp, 2011



Random Sampling

Randomized SVD
span{G} ~ span{G°R}

Y




Random Sampling

Green matrix
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Algorithm

« Offline Stage LEut = 0
* Domain decomposition by =t

“ Prepare basis using random sampling

“ Online Stage

# Use continuity across local domains and global
boundary condition



Algorithm

Domain decomposition



Algorithm

Offline: random basis Online: solve for ¢m
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Numerical Results
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Numerical Results
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Numerical Results
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Numerical Results
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Numerical Results
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Numerical Results
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Numerical Results
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