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Development of Numerical Methods at Courant
A few examples. . .

» Fast multipole method (FMM) (Greengard, O'Neil, Zorin,...)

» Immersed boundary method for solid-fluid interactions
(Peskin)

» Adaptive mesh and cut cell methods for hyperbolic equations
(Berger)

» Methods for studying dynamical systems, multiscale methods
(Vanden-Eijnden)

» Methods for free boundary problems in fluid dynamics
(Shelley)

» Scalable implicit solvers for viscous flows (Donev, Stadler)

» Sampling methods and Uncertainty Quantification (Goodman,
Stadler)

9/13

Applications of Numerical Methods at Courant
A few examples. . .

» Numerical simulation of Tsunami waves and flooding (Berger)
» Simulation and analysis of natural and artificial heart valves
(Peskin)

Simulation of plate tectonics and mantle convection (Stadler)

v

v

The physics of cell’s interiors and their motion (Shelley,
Mogilner)

Comutational fluid/hydrodynamics (Donev)

Optimal complexity wave simulations (Greengard)
Simulation of blood cells-resolving blood flow (Zorin)

v v vy
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Famous numerical mathematics failures
Patriot Missile Failure

In the 1991 Golf War, a patriot
missle failed to intercept an Iraqi
Scud missile.

28 US soulders died, 100 were
injured.
Cause: Inaccurate calculation of

the time since boot due to
computer arithmetic errors

http://www.ima.umn.edu/~arnold/disasters/patriot.html
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Famous numerical mathematics failures
Sinking of Sleipner oil platform
An oil platform in the North Sea sank
near Stavanger (Norway) in 1991. Top
part weights 57,000 tons, supposed to
support drilling equipment that weights
40,000 tons.

Total economic loss was about 700
million USD.

Cause: Weak parts in the base could
not resist the weight. Stresses were
underestimated by 47%, leading to
insufficient design. This was mainly due
to an inaccurate finite element
calculation to solve the PDE.

http://www.ima.umn.edu/~arnold/disasters/sleipner.html
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Famous numerical mathematics failures
Explosion of Ariane 5

Unmanned Ariane 5 rocket
launched by the European space
agency expolded in 1996.

Rocket value was abot 500
million USD.

Cause: Conversion of a floating
point number to an integer led to
“overflow” resulting in complete
loss of guidance and altitude
information 37 seconds after
start.

http://wwv.ima.umn.edu/~arnold/disasters/ariane.html
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