Harvey Mudd College Senior Thesis
Mathematics Spring, 2005

Results of Citation Search

Robin M. Baur

References

1]

A. J. Bernoff and T. P. Witelski. Linear stability of source-type similarity solutions of
the thin film equation. Appl. Math. Lett., 15(5):599-606, 2002. Applies linear stability
analysis to prove stability of source-type solutions to the thin film equation. Exhibits the
eigenvalue and eigenfunction spectrum in the case n = 1.

A. L. Bertozzi. Symmetric singularity formation in lubrication-type equations for inter-
face motion. Siam Journal On Applied Mathematics, 56:681-714, 1996. Examines locally
symmetric singularities of the thin film type equation h; + h"h .. = 0, and proves that
finite-time rupture is impossible for sufficiently large n. Also illustrates the problem by
showing that numerical simulation of singularities concide with theoretical prediction.

Andrea L. Bertozzi. The mathematics of moving contact lines in thin liquid films. Notices
Amer. Math. Soc., 45(6):689-697, 1998. Describes the behavior of interfaces in the fourth-
order analogue of the porous media equation, in particular the familiar thin film equation.
Analyses finite-time rupture behavior and the possibility of a critical exponent above
which the film ruptures and below which it does not, and describes numerical schemes
for the solution of general lubrication equations.

J. A. Carrillo and G. Toscani. Long-time asymptotics for strong solutions of the thin
film equation. Comm. Math. Phys., 225(3):551-571, 2002. Assuming conserved mass,
demonstrates that spreading-droplet solutions of the thin film equation with n = 1 decay
in L' to the unique strong source-type solution of equivalent mass, using methods from
the porous medium equation.

J. R. King. Exact multidimensional solutions to some nonlinear diffusion equations.
Quart. J. Mech. Appl. Math., 46(3):419-436, 1993. Constructs solutions for multidi-
mensional nonlinear diffusion equations for some equations which are similar, but not
identical, to the thin film equation. Demonstrates that these solutions, like the minimiz-
ers of certain energies of the thin film equation, are polynomials in the spatial variable.

R. S. Laugesen. New dissipated energies for the thin fluid film equation. Commun. Pure
Appl. Anal., X(X):33, 2004. Recalls the facts that the energies [h'>™™ and [ h2 are
dissipated and finds values of p for which [ hPh?2 is dissipated, particularly for periodic
boundary conditions.

L. Zhornitskaya and A. L. Bertozzi. Positivity-preserving numerical schemes for
lubrication-type equations. Siam Journal On Numerical Analysis, 37:523-555, 2000.



Presents numerical schemes for solving the thin film equation which preserve positivity,
and demonstrates stability and convergence, i.e. no false rupture, of these schemes for
positive solutions of the equation.



