
References

Bibliography for Willmore Problem

[1] Ralph Alexander, Lipschitzian mappings and total mean curvature of
polyhedral surfaces Trans. AMS 288 no. 2 (1985) 661-678.

[2] Catherine Bandle, Isoperimetric Inequalities and Applications. Boston,
Pitman, 1980.

[3] Yurii Dmitrievich Burago, Viktor Abramovich Zalgaller. Geometric In-
equalities. Springer-Verlag (1980). especially 5.29, estimates of integrals
of symmetric functions of principal curvatures.

[4] Robert Bryant, A duality theorem for Willmore surfaces, The mathe-
matical Heritage of Hermann Weyl. (1987) 227-240, Proc. Symp. Pure
Math 48 AMS 1988 (John Lee).

[5] ||||, Surfaces in conformal geometry, J. Di�. Geom. 20 (1984)
23-53.

[6] B.Y. Chen, Total Mean Curvature and Submanifolds of Finite Type,
World Scienti�c (1984).

[7] Geometric Analysis and Computer Graphics eds. P. Concus, R. Finn,
D.A. Ho�man, MSRI 17, 1988

[8] N. Ejiri, A counter example for Weiner's open question, Indiana Univ.
Math. J. 31 no. 2 (1982), 209-211.

[9] Gerhardt Huisken. second variation of W(M) ???

[10] Lucas Hsu, Calculus of variations by the GriÆths formalism, J. Di�.
Geom.1991.

[11] Lucas Hsu, Rob Kusner, John Sullivan, Minimizing the squared mean
curvature integral for surfaces in space forms, GANG preprint series
III.11992.

[12] Osamu Kobayashi, On a conformally invariant functional of the space
of Riemannian metrics, J. Math. Soc. Japan, 37.3 (1985), 373-389.

1

Sha Xin Wei
Sha Xin Wei



[13] ||||, A Willmore type problem for S2xS2. Proceedings of Di�eren-
tial Geometry & Di�erential Equations, Shanghai, Lecture Note 1255,
Springer Verlag (1985), 67-72.

[14] Wolfgang Kuhnel, U. Pinkall, On total mean curvatures. Quart. J.
Math. Oxford (2) 37 (1986), 437-447. (There is no lower estimate of
t by a sum of betti numbers analogous to total absolute curvature.)

[15] Robert Kusner, Comparison surfaces for the Willmore problem. preprint.
University of Cal. Berkeley. (1987)

[16] ||||, Conformal geometry and complete minimal surfaces. Bull.
A.M.S. (new series) 17.2 (1987), 291-295.

[17] ||||, Global geometry of extremal surfaces in three-space.. Thesis,
UC Berkeley (1987).

[18] Joel Langer, A compactness theorem for surfaces with Lp-bounded sec-
ond fundamental form. em Preprint, Max-Planck-Institut Fur Math.,
Case Western Reserve, Cleveland (1984).

[19] Joel Langer, David A. Singer. The total squared curvature of closed
curves. J. Di�. Geom. 20 (1984), 1-22.

[20] |||||, Curves in the hyperbolic plane and mean curvature of tori
in 3-space. Bull. London Math.Soc. 16 (1984) .

[21] Peter Li; S.T. Yau, A new conformal invariant and its applications to
the Willmore conjecture and the �rst eigenvalue of compact surfaces.
Invent. Math. 69 (1982) 269-291.

[22] Lichnerowicz, Andre, Geometry of Groups of Transformations. (English
trans.) Noordho� Int'l. Publishing, Leyden, The Netherlands (1977).

[23] S. Montiel, A. Ros, Minimal immersions of surfaces by the �rst eigen-
value and conformal area. Invent. Math. 83 (1986), 153-156. (shows
that there are 
at tori a+bi with b>1 with small conformal area )

[24] Frank Morgan, Geometric Measure Theory: A Beginner's Guide, Aca-
demic Press (1988).

2



[25] M. Onder, R.W. Tucker, Membrane interactions and total mean curva-
ture. Phys Letters B bf 202 no. 4 (?), 501-4.

[26] Palmer, Bennett, personal communications.

[27] U. Pinkall,Hopf Ttori in S3; Max-Planck Inst.-fur-Mat. Gottfried-
Claren- Strasse 26; D-5300 Bonn 3. Preprint (Jan. 1985).

[28] ||||, Regular homotopy classes of immersed surfaces. Topology 24
(1985), 421-434.

[29] K. Shiohama, R. Takagi, A characterization of a standard torus in E3;

J. Di�. Geom. 4 (1970), 477-485. proves compact connected surface,
genus > 0, with one constant principal curvature must have W � 0 with
inf achieved by Cli�ord.

[30] Simon, Leon, Existence of Willmore surfaces. Miniconference on Partial
Di�erential Equations. Proc. Centre Math. Analysis, Australian Nat.
Univ. ( 1982) 187-216.

[31] Simons, James, Minimal varieties in Riemannian manifolds. Ann.
Math. 88 (1968) 62-105.

[32] A. El Sou�, S. Ilias. Immersions minimales, premiere valeur propre du
Laplacien et volume conforme. Preprint L'Institut Fourier, laboratoire
de Mathematiques, Grenoble France, 42 (1985).

[33] Spivak, M, A Comprehensive Introduction to Di�erential Geometry III,
IV,V, Publish or Perish (1975).

[34] Toro, Tatiana, Thesis, Stanford (1992).

[35] Weiner, Joel L, On a problem of Chen, Willmore, et. al. Indiana U. M.
J. 27 no. 1 (1978) 19-35.

[36] ||||, On an Inequality of P. Wintgen for the integral of the square
of the mean curvature. preprint (1980). [for surfaces in E4; obtains a
lower bound on t in terms of genus, self-intersection and inf of energies
of smooth maps M ! S2 , given induced conformal structure on M.]

3



[37] T.J. Willmore, Note on embedded surfaces, An. Stiint. Univ. "al. I.
Cuza" Iasi Sect. I a mat., (N.S.) 11 (1965), 493-496.

[38] ||||, Total Curvature in Riemannian Geometry Wiley & Sons
(1982).

[39] K. Yano, Integral Formulas in Riemannian Geometry, Marcel Dekker
(1970).

Auxiliary Bibliography

[40] Ralph Alexander. Lipschitzian mappings and total mean curvature of
polyhedral surfaces I. Trans.AMS. 288 (1985) 661-678.

[41] Steven Altschuler. Singularities of the Curve Shrinking Flow for Space
Curves. J. Di�. Geom. 34 (1991) 491-514.

[42] Steven Altschuler, Matthew Grayson. Shortening Space Curves and Flow
Through Singularities. J. Di�. Geom. 35 (1992) 283-298.

[43] Sigurd Angenent, Shrinking Doughnuts. Proceedings of the Conference
on Elliptic and Parabolic Equations, Gregynog, Wales (August 1989).

[44] ||||-, On the formation of Singularities in the curve shortening

ow. preprint U. WI, Madison (March 1989) to appear J. Di�. Geom..

[45] ||||-, Parabolic equations for curves on surfaces, I , curves with
p-integrable curvature. preprint (1989) to appear Annals Math.

[46] ||||-, Parabolic equations for curves on surfaces, II, intersections,
blow up and generalized solutions. preprint (1989) to appear Annals
Math.

[47] ||||-, Multiphase thermomechanics with interfacial structure 2.
evolution of an isothermal interface. preprint (January 1989) to appear
?.

[48] Michael Atiyah, Collected Works, Vols I-V (Early Papers, K Theory,
Index Theory 1 & 2, Gauge Theory). Oxford: Clarendon Press, 1988.

[49] Aubin, Thierry, Nonlinear Analysis on Manifolds. Monge-Ampere'
Equations. Springer-Verlag (1982).

4



[50] Kenneth A. Brakke. The Motion of a Surface By Its Mean Curvature.
Princeton, N.J. : Princeton University Press, 1978.

[51] Ken Brakke, The Surface Evolver, Experimental Mathematics, 1
(1992).

[52] Bryant, Robert, Minimal surfaces of constant [Gaussian] curvature in S
n. Trans. A.M.S. 290 (1985) 259-271.

[53] Benny Chow. Deforming convex hypersurfaces by the nth root of the
gaussian curvature. J. Di�. Geom. 22 (1985) 117-138.

[54] ||||-. The Ricci-Hamilton 
ow on the 2-sphere. Preprint. (1988)

[55] Yuurii D. Burago, Viktor A. Zalgaller. Geometric Inequalities. Springer-
Verlag (1980).

[56] B.A. Dubrovin, A.T. Foemnko, S.P. Novikov. Modern GeometryMeth-
ods and Applications: I. The Geometry of Surfaces, Transformation
Groups, and Fields 93 II. The Geometry and Topology of Manifolds.
104, SpringerVerlag 1985.

[57] C.L. Epstein, Michael Gage, The curve shortening 
ow, Wave Motion:
Theory, Modelling, and Computation. ed. A, Chorin, A. Majda. MSRI
Publication 7 (198?) 15-59.

[58] L. Craig Evans, Joel Spruck. Motion of level sets by mean curvature, I
& II. U. Mass. Amherst, Geometry, Computation and Graphics Series
37 & 38 (1989).

[59] Herbert Federer, Geometric Measure Theory, Springer-Verlag (1969).

[60] Michael H. Freedman, A note on topology and magnetic energy in incom-
pressibly perfectly conducting 
uids. J. Fluid Mech. 194 (1988) 549-551.

[61] Michael H. Freedman, Zheng-Xu He. Divergence-free �elds: energy and
asymptotic crossing number. UCSD Preprint September 1990.

[62] ||||-, Links of tori and the energy of incompressible 
ows. Topol-
ogy. To appear.(1990)

5



[63] Michael Gage. On area-preserving evolution equation for plane curves.
Contemporary Math. 51 (1986) 51-62.

[64] Michael Gage & Richard S. Hamilton. The heat equation shrinking con-
vex plane curves. J.D.G. 23 (1986) 69-96.

[65] I.M. Gelfand, S.V. Fomin, Calculus of Variations. (English) Prentice-
Hall, Inc. 1963.

[66] Claus Gerhardt, Flow of nonconvex hypersurfaces into spheres. J. Di�.
Geom. 32 (1990) 299-314.

[67] Fred W. Gehring, Extremal length de�nitions for the conformal capacity
of rings in space. Michigan Math. J. 18 (1962) 137-150.

[68] Gilbarg, D.; N. Trudinger. Elliptic Partial Di�erential Equations of Sec-
ond Order, second edition. SpringerVerlag, Berlin (1983).

[69] Matthew A Grayson, The heat equation shrinks embedded plane curves
to round points. J. Di�. Geom. 26 (1987) 285-314.

[70] ||||-, The shape of a �gure-eight under the curve shortening 
ow.
Invent. Math. 96 (1989) 177-180.

[71] Ho�man, D.A., R. Osserman, R. Schoen. On the Gauss map of com-
plete surfaces of constant mean curvature in R3 and R4.

[72] Ho�man, D.A., R. Osserman. Geometry of the generalized Gauss map.
AMS Memoir 236 (1980).

[73] Huisken, Gerhard, Mean curvature contraction of hypersurfaces. AMS
Proc. Symp. Pure Math. 44 (1986) 275-280.

[74] ||||-, Flow by mean curvature of convex surfaces into spheres. J.
Di�. Geom. 20 (1984) 237-266.

[75] ||||-, Ricci deformation of the metric on a Riemannian manifold..
J. Di�. Geom. 21 (1985) 47-62.

[76] Leon Karp, Di�erential inequalities on complete Riemannian manifolds
and applications. Math. Ann. 272 (1985) 449-459.

6



[77] S. Kobayashi, K. Nomizu, Foundations of Di�erential Geometry II. In-
terscience Publishers, New York (1963).

[78] Lawson, Blaine, Lectures on Minimal Submanifolds. Publish or Perish
(1980).

[79] John David Logan, Invariant Variational Principles. Math. in Science
& Eng. 138, Academic Press 1977.

[80] Luquesio, P. Jorge; William H. Meeks III. The topology of complete
minimal surfaces of �nite Gaussian curvature. Topology 22 (1983) 203-
221.

[81] Carlo Miranda. Teorema del massimo modulo e teorema di esistenza e
di unicita per il problema di Dirichlet relativo alle equazioni ellitiche in
due variabili. Annali di Matematica (1958) 265-311.

[82] H.K. Mo�att, The energy spectrum of knots. Nature 347 (27 Septembet
1990) 367-369.

[83] Stanley Osher, James A. Sethian, Fronts propagating with curvature-
dependent speed: algorithms based on Hamilton-Jacobi formulations.
J.Comp.Phys. 79 (1988) 12-49.

[84] Palmer, Bennett, Constant Mean Curvature Surfaces. Thesis, Stanford
1986.

[85] ||||, Constant mean curvature surfaces in R 3 and Backlund trans-
formations. Preprint 1988.

[86] Jill Pipher. Area integral estimates for the biharmonic operator in Lip-
schitz domains. Preprint. ( 1988)

[87] ||||, The maximum principle for biharmonic functions. Preprint.

[88] Polya, G, G. Szego, Isoperimetric Inequalities in Mathematical Physics.
Princeton University Press (1951).

[89] David F. Rogers, Rae A. Earnshaw (ed). State of the Art in Computer
Graphics, Visualization and Modeling. Springer-Verlag (1991).

7



[90] R. Schoen , L. Simon, Regularity of simply connected surfaces with qua-
siconformal gauss map, Ann. Math. 103 (1983), 127-145.

[91] R. Schoen , S.T. Yau, Existence of incompressible minimal surfaces.
Ann. Math. 110 (1979), 127-142.

[92] ||, Conformally 
at manifolds, Kleinian groups and scalar curvature.
Preprint. To appear Invent. Math. 1988.

[93] Schoen, R, Estimates for stable minimal surfaces in three dimen-
sional manifolds. Seminar on Minimal Surfaces. Princeton Annals. E.
Bombieri ed. (1983) 111-125.

[94] ||, Uniqueness, symmetry, and embeddness of minimal surfaces. J.
Di�. Geom. 18 (1983) 781-809.

[95] ||, Variational theory for the total scalar curvature functional for
Riemannian metrics and related topics. Preprint, Stanford (1989)

[96] Jacob Rubenstein, Peter Sternberg, Joseph Keller. Reactiondi�usion
processes and evolution to harmonic maps. SIAM S. Appl. Math. 49.6
(1989) 1722-1733.

[97] Ruh, Ernst A., Jaak Vilms. The tension �eld of the Gauss map. Trans.
AMS. 149 (1970) 569-573.

[98] Michael Sadowsky, Ein elemtarer Beweis fur die Existenz eines abwickel-
baren Mobiusschen Bandes und Zuruckfuhrung des geometrischen Prob-
lems auf ein Variationsproblem. Sitzung der Phys.-Math (7.1930) 412-
415.

[99] James A. Sethian, Numerical methods for propagating fronts. Varia-
tional Methods for Free Surface Interfaces. Springer (1987)155-164).

[100] Leon Simon, Lectures on Geometric Measure Theory, Proc. Centre for
Math. Analysis, Australian Nat. Univ. 3 (1983).

[101] Michael Struwe, Variational Methods: Applications to Nonlinear par-
tial Di�erential Equations and Hamiltonian Systems, Springer-Verlag
(1990).

8



[102] Brian White, Complete surfaces of �nite total curvature. J. Di�. Geom.
26 (1987) 315-326.

[103] W. Wunderlich Uber ein abwickelbares Mobiusband, Monatshefte fur
Mathematik, Bd. 66/3 (1961) 276-289.

Supplementary

Robert McOwen. Neg, curvat. & conf. def of complte manifolds. 93-98

Heinz-Otto Kreiss heory & numerics pdes

Peter Bjrstad? Domain decomposition for solving biharmonic

9


