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George Francis is professor of Mathematics, the Campus Honors Program, and the Beckman In-
stitute for Advanced Science and Technology, and senior research scientist at the National Center
for Supercomputing Applications at the University of Illinois at Urbana-Champaign. His research
includes descriptive topology, numerical geometry, geometrical computer graphics, visual math-
ematics, dynamical systems, catastrophe and control theory, differential geometry and topology,
riemann surfaces, low dimensional geometry and topology, history of the calculus and teacher ed-
ucation in science and mathematics.

He is a member of SIAM. Francis received his BSmecl from Notre Dame in 1958, an AM from
Harvard in 1960, and the PhD in mathematics from the University of Michigan in 1967. We was
a Woodrow Wilson Fellow in 1959, a Lloyd Postdoctoral Fellow in 1968 and received an Amoco
Award for Innovation in Undergraduate Instruction, 1994.

Since the donation by Silicon Graphics of the Renaissance Experimental Laboratory to the NCSA in
1989, Prof. Francis has been teaching graduate and undergraduate courses in geometrical computer
graphics. His “illiMath” team of students presented the “Etruscan Venus” in the Interactive Image
exhibit at the Chicago Museum of Science and Industry, “A post-Euclidean Walkabout” in the
CAVE virtual reality theater at Siggraph’94, the “Laterna mathMagica” on the at Supercomput-
ing’95, “Superball” at Supercompting’98, and “The Optiverse”, Electronic Theater, SIGGRAPH98
and International Congress of Mathematicians, Berlin, 1998, and numerous other international
conferences. In 2006 he co-curated “Calcul*rt” at the Krannert Art Museum of the University of
Illinois.

Summers 1997-2006 Francis has conducted NSF sponsored Research Experiences for Undergradu-
ates under the auspices of the NCSA, the VIGRE program in the Mathematics Department, and
as part of his 5 year NSF grant under the “Workforce in the Mathematical Sciences” program.

Publication of articles and books by George K. Francis

The folded ribbon theorem for regular closed curves in the plane, Bull. Amer. Math. Soc. 74(1968),
p.264-267. MR 36 3329 (D. Hall).

The folded ribbon theorem, a contribution to the study of immersed circles, Trans. Amer. Math.
Soc. 141(1969), p.271-303. MR 39 4863 (M. Marx).

Null genus realizability criterion for abstract intersection sequences, J. Comb. Theory 7(1969),
p.271-303. MR 40 5475 (S. Cairns).

C'-equivalence of functions near isolated degenerate critical points in Banach space, J. Math. Anal.
Appl. 32(1970), p.331-337. MR 42 3814 (N. Kuiper).



Extensions to the disk of properly nested plane immersions of the circle, Mich. Math. J. 17(1970),
p.377-383. MR 44 2209 (P. Church).

Titus’ homotopies of normal curves, Proc. Amer. Math. Soc. 30(1971), p.511-518 MR 44 2233
(M. Marx).

(with R. Bohrer) Sharp one-sided confidence bounds for linear regression over intervals, Biometrika
59(1972), p.99-107. MR 50 15187.

Generic Homotopies of immersions, Indiana U. Math. J. 21(1972), p.1101-1112. MR 45 7726 (E.
Feldman).

(with R. Bohrer) Sharp one-sided confidence bounds over positive regions, Ann. Math. Statist.
43(1972), p.1541-1548. MR 49 11714 (P. Mielke).

The maximum principle for control distributions, Ann. Math. Pur. Applic. 94(1973), p.107-118.
MR 49 1288 (M. Jacobs).

Spherical curves that bound immersed discs, Proc. Amer. Math. Soc. 41(1973), p.87-93. MR 47
9645 (M. Marx).

Canonical representations of optimal control problems, J. Math. Anal. Applic. 44(1973), p.779-785.
MR 49 11356 (S. Chow).

On Loewner’s conjecture concerning curves of non-negative circulation. 27 page privately circulated
manuscript, 1974. Redacted version appeared in D. Bennequin, Les bords des revetements ramifies
des surfaces (d’apres Titus, Marx et Francis), C.N.R.S. No. 589, Paris, (1977).

Branched and folded parametrizations of the sphere, Bull. Amer. Math. Soc. 80(1974), p.72-76.
MR 50 3245 (P. Church).

Bounding properties of normal curves on spheres, Bull. Inst. Math. Acad. Sinica (Festrschrift for
Ky Fan) 2(1974), p.135-144. MR 50 11270 (M. Marx).

Assembling Riemann surfaces with given boundary curves and branchpoints, Illinois J. Math.
20(1976), p.198-217. MR 53 6590 (M. Marx).

(with S. Troyer) Excellent maps with given folds and cusps in the plane, Houston J. Math. 3(1977),
p.165-194. MR (K. Millet).

Polymersions with nontrivial targets, Illinois J. Math. 22(1978), p.161-170.



Drawing surfaces and their deformations: the tobaccopouch eversions of the sphere, J. Math.
Modelling 1(1980), p.273-281.

(with B. Morin), Arnold Shapiro’s eversion of the sphere, Math. Intelligencer 2.4(1980), p.200-203.
MR 82j:57013 (A. Cernavskii).

(with S. Troyer), Continuation: excellent maps with given folds and cusps, Houston J. Math.
8(1982), p.53-60.

Drawing Seifert surfaces that fiber the figure-8 knot complement. Amer. Math. Monthly 90(1983),
p-589-599.

A Topological Picturebook. Springer-Verlag, New York, (1987). Second printing, 1988. Japanese
translation, Springer-Tokyo, 1991. Russian translation, MIR, Moscow, 1991. Chinese facsimile
authorized paper edition, 1991.

Topological Art, in Michele Emmer, ed., L’occhio di Horus: Itinerari nell’immaginario matematico,
Enciclopedia Italiana, (1989).

The Etruscan Venus, in P. Concus, R. Finn, and D. Hoffman, editors, Geometric Analysis and
Computer Graphics, Springer-Verlag, New York, (1991).

On Knot-spanning surfaces, Leonardo, Special Issue on Visualization in Mathematics, Sept./Oct.,
(1992).

(with Brent Collins) On Knot-Spanning Surfaces: An illustrated essay on topological art, Chapter
11 of Michele Emmer, editor, The Visual Mind: Art and Mathematics, The MIT Press, Cambridge,
MA (1993)

(with Andrew J. Hanson, and Tamara Munzner) Interactive methods for visualizable geometry.
Cover article, Computer, Membership Magazine of the IEEE Computer Society, Vo. 27, No. 7,
July(1994), p. 73-83.

(with Louis H. Kauffman) Air on the Dirac strings. In W. Abikoff, J. Birman, and K. Kuiken,
(Eds.) The Mathematical Legacy of Wilhelm Magnus, Contemporary Mathematics, Vol. 169,
Amer. Math. Soc., Providence, RI, (1994), p.261-276.

(with John C. Hart, and Louis H. Kauffman) Visualizing quaternion rotation. Assoc. Comp.
Machinery, Transactions on Graphics, Vo. 13, No. 3, July (1994), p 256-276.

The hypergraphics honors seminar at Illinois. In Dave Thomas (Ed.) Scientific Visualization in



Mathematics and Science Teaching. Assoc. Adv. Computing in Educ., Charlottsville, VA, (1995).

(with Randy Hudson, Charlie Gunn, GF, Daniel Sandin, Thomas DeFanti). Mathenautics: Using
VR to visit 3-D manifolds, Symposium on Interactive 3D Graphics, April (1995).

(with Ken Brakke, Rob Kusner, Dennis Roseman, John M. Sullivan, Ulrike Axen, Alex Bourd,
Glenn Chappell, Chris Hartman, Paul McCreary, Jason Rubenstein, Will Scullin). LATERNA-
matheMAGICA, GII Testbed and HPC Challenge Applications on the I-WAY, eds. Holly Korab
and Maxine D. Brown, Published by ACM/IEEE Supercomputing 95, (1995), p 43.

(with David Bank, GF, Andrew J. Hanson, Loki Jorgensen. Mathematical Visualization: Standing
at the Crossroads. IEEE Visualization (1996),pp 451-453.

(with John M. Sullivan, Robert B. Kusner, Kenneth A. Brakke, Chris Hartman and Glenn Chap-
pell.) The Minimax Sphere Eversion. In Konrad Polthier and Hans-Christian Hege, eds., Mathe-
matics and Visualization. Springer Verlag, Berlin, (1997). pp 3-20.

(with John M. Sullivan and Chris Hartman.) Computing Sphere Eversions. In Konrad Polthier
and Hans-Christian Hege, eds., Mathematical Visualization. Springer Verlag, Berlin, (1999).pp
237-255. Department of Mathematics Research Reports, Number 7-006 10Sep97.

(with Jeffrey R. Weeks) Conway’s ZIP Proof. American Mathematical Monthly. Mathematical
Association of America. vol 106 (May 1999), pp 393-399. reprinted in an appendix of Weeks, The
Shape of Space, 2nd ed., Marcel Dekker, New York, 2002.

Metarealism in Geometrical Computer Graphics. Condensed version in David Salesin and Carlo
Séquin, eds., Mosaic 2000: Millennial Open Symposium on the Arts and Interdisciplinary Comput-
ing. University of Washington, 21-24 August (2000). pp 1-12. Full text in Michele Emmer, ed.,
Mathematics and Culture II, Springer Verlag, 2005, pp. 125-144.

(with Stuart Levy and John Sullivan) Making the Optiverse: A Mathematician’s Guide to AVN, a
Real-Time Interactive Computer Animator. In Michele Emmer, ed., Mathematics, Art, Technology,
Cinema. Springer Verlag, 2003, pp. 39-52. The Optiverse: una guida ai matematici per AVN,
programma interattivo di animazione, (Italian translation) (with Stuart Levy and John Sullivan)
In Michele Emmer, ed., Matematica, arte, tecnologia, cinema. Springer, (2002), pp 37- 51.

(with Camille Goudeseune, Hank Kaczmarski, Ben Schaeffer and John Sullivan) ALICE on the
Eightfold Way: Exploring Curved Spaces in an Enclosed Virtual Reality Theater, In Hege and
Polthier,eds., Visualization and Mathematics III, Springer, (2003), pp. 305-315 and 429.

(with John Sullivan) Visualizing a Sphere Eversion IEEE Transactions on Visualization and Com-
puter Graphics, (Special issue on Mathematical Visualization, edited by Polthier and Hege.) 10:5,



2004, pp. 509-515.

(with Benjamin Schaeffer, Peter Brinkman, GF, Camille Goudeseune, Jim Crowell and Hank Kacz-
marski) Myriad: Scalable VR via Peer-to-Peer Connectivity, PC Clustering, and Transient Incon-
sistency,Proceedings of Virtual Reality Software and Technology (VRST) 2005, Monterey, CA, p.
68-77. To appear in Computer Animation and Virtual Worlds, Wiley 2007. Advanced publication
online 21nov07.

Public Virtual Environments

GF, Daniel Sandin, Randy Hudson,Charlie Gunn. Mathenautics, Three-Eighth of Thurston’s Eight-
fold Way. CAVE-Virtual Reality Room, SIGGRAPH’92

with Daniel Sandin, Louis Kauffman, Chris Hartman, Glenn Chappell. Air on the Dirac Strings.
2.0’ video in Electronic Theater, SIGGRAPH’93.

with Chris Hartman, Glenn Chappell, Ulrike Axen, Paul McCreary, Alma Arias, Joanna Mason.
Post-FEuclidean Walkabout. CAVE - Virtual Reality Room, SIGGRAPH’94.

with Dan Sandin, Milana Huang, Lou Kauffman, Joanna Mason. Getting Physical in Four Dimen-
sions. CAVE - Virtual Reality Room, SIGGRAPH’94

with John Sullivan, Ken Brakke, Rob Kusner, Dennis Roseman, Alex Bourd, Chris Hartman,
Glenn Chappell, Jason Rubenstein. Laterna matheMagica: a 4-D Stereopticon. CAVE-GII Testbed,
Supercomputing’95.

with Alex Bourd, Scott Banister, Chris Hartman, Shankar Subramanian, Eric Jakobsson, and
Markus Wagner. Cellular Semiotics. Immersadesk, Supercomputing’95.

with Alex Bourd and Ulises Cervantes-Pimentel. Real Time Interactive Gravitational Lensing.
“Partnerball” on the DuoDesk, NCSA Partner’s Meeting, May (1998), and “Superball” on CAVE-
DuoDesk at Supercomputing98.

with John Sullivan, Stuart Levy, Camille Goudeseune, Jeff Carpenter. The Optiverse. 2’ video in
Electronic Theater, SIGGRAPH 98. 6’ video in Videomath Festival, Int. Congr. Math., Berlin,
(1998).

with Donna Cox, Bob Patterson, Stuart Levy, et al. The Big Bang Theater show. Hayden Plane-
tarium Rose Center of the American Museum of Natural History. New York, (2001-7).

with Rose Marshack, Hank Kaczmarski, GF, curators. calcul*rt: A Celebration of Art and Math-



ematics. Krannert Art Museum, Urbana, Illinois, March 2 to July 31 (2006). CALCUL*RT

Immersive Virtual Environement Installations in: CUBE, Integrated Systems Laboratory, Beck-
man Institute, 2001-. CAVE, formerly National Center for Supercomputing Applications, now
ISL, 1993—-. CAVE, Electronic Visualization Laboratory, U Illinois at Chicago 1992—. CANVAS,
Krannert Art Museum, University of Illinois, 2005. PORTAL, Technical University of Berlin 2004—

. DiVE, Virtual Technology Group, Duke University 2005-.



