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. . . Time Dependent PDEs

Partial differential equations, e.g., the

Navier-Stokes equations in two dimensions:
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ρt = −ρxu − ρyv − ρ(ux + vy)

ut = −uux − vuy + 1

ρRe
((2µ + λ)uxx

+(µ + λ)vxy + µuyy)

−R
ρ
(ρxT + ρTx)

vt = −vvy − uvx + 1

ρRe
((2µ + λ)vyy

+(µ + λ)uxy + µvxx)

−R
ρ
(ρyT + ρTy)

Tt = −uTx − vTy − (γ − 1)(ux + vy)T

+ γk
ρRePr

(Txx + Tyy)

+ γ−1

ρReR

(

λ(ux + vy)2 + µ(uy + vx)2

+2µ(u2
x + v2

y)
)



Discretization
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Figure 1: Two-dimensional grid



Approximate Solution

Figure 2: Temperature
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Position
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Figure 3: Position as a function of time



Differentiation
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Figure 4: Approximation of the velocity

v ≈
xi+1 − xi−1

2h



Velocity
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Figure 5: Velocity at all points



Interpolation
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Figure 6: Skip every other point



Thresholding
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Figure 7: Remove point if |di| < ε



Sparse Representation
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Figure 8: Sparse point representation



Reconstruction
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Figure 9: Reconstructed points



Sparse Velocity
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Figure 10: Velocity at the remaining points



Conclusions

A method for solving PDEs that saves

• computational time

• memory requirements


