Curriculum vitae of Walter Noll

Walter Noll was born on January 7, 1925 in Berlin, Germany. He had his primary and secondary education in a suburb of Berlin. In 1946, he began his studies of Mathematics at the Technical University of Berlin. He also took courses at the Humboldt University and the Free University. He spent the academic year 1949/50 as a foreign student at the University of Paris and obtained there the degree of Licencié ès Sciences. In 1951 he obtained the degree or Diplom-Ingenieur (in Mathematics) at the Technical University of Berlin. He then started as Wissenschaftlicher Assistant (instructor) at the Lehrstuhl für Technische Mechanik (Institute for Engineering Mechanics) at the Technical University, a position he held for four years. On leave during the academic year 1953/54, he went to Indiana University in Bloomington, where he received a Ph.D. in Applied Mathematics in 1954. His thesis advisor was Clifford Truesdell. (In fact, he was the first of Clifford Truesdell doctoral students.) In the fall of 1955 he immigrated to the US and spent a year at the University of Southern California. In 1956 he joined the Mathematics Department at Carnegie Mellon University (then known as Carnegie Institute of Technology). He retired from teaching there in 1993 and is now professor emeritus. 

Walter Noll has served as a visiting professor for a month or more at the Johns Hopkins University, the University of Karlsruhe, the Israel Institute of Technology, the École Polytechnique in Nancy, the University of Pisa, the University of Pavia, and Oxford University. 

Publications of Walter Noll

Books

NFLT:  (with Clifford  Truesdell) The Non-Linear Field Theories of  Mechanics, Encyclopedia of Physics, Vol. III/3, 602 pages. Springer-Verlag, 1965. Second Edition, 1992. Translation into Chinese, 2000. Third Edition, 2004.

VF:       (with B. D. Coleman and H. Markovitz) ViscometricFlows of  Non-Newtonian Fluids, Theory and Experiment, 130 pages, Springer Tracts in Natural Philosophy 5, Springer-Verlag, 1966.

FDSI:    Finite-Dimensional Spaces: Algebra, Geometry, and  Analysis, Vol. 
  
   I, 393 pages,  Martinus Nijhoff Publishers, 1987. Also available on 
  
   the website  www.math.cmu.edu/~wn0g/noll .

FC:        Five Contributions to Natural Philosopphy, 73 pages, (2004.  
 
    Available on the   website  www.math.cmu.edu/~wn0g/noll .

MSSR:  (with Vincent J.Matsko) Mathematical Structures of Special 

 
   Relativity, 239 pages. 1993. Available on the website  
 
 

    www.math.cmu.edu/~wn0g/noll .

Preliminary manuscripts available on the website  www.math.cmu.edu/~wn0g/noll :

FDSII:    Finite-Dimensional Spaces: Algebra, Geometry, and  Analysis, 
 
    Vol. II.

GDF:    (with Sea-Mean Chiou) Geometry of Differentiable Manifolds.

Sixteen of the papers that concern mechanics have been reprinted in:

W. Noll: The Foundations of Mechanics and Thermodynamics, Selected Papers, Springer-Verlag, 1974.

Papers published in Journals

1. (with E. Mohr) “Eine Bemerkung zur Schwarzschen Ungleichheit”, Mathematische Nachrichten 7, 55-59 (1952), 

2. “On the continuity of the solid and fluid states”, Journal of Rational Mechanics and Analysis 4, 3-81 (1955).

3. “Die Herleitung der Grundgleichungen der Thermomechanik der Kontinua aus der Statistischen Mechanik”, Journal of Rational Mechanics and Analysis 4, 627-646 (1955).

4. “Verschiebungsfunktionen für Elastische Schwingungsprobleme”, Zeitschrift für angewandte Mathematik and Mechanik 37, 81-87 (1957).

5. (with R. Finn) “On the uniqueness and non-existence of Stokes flow”, Archive for Rational Mechanics and Analysis 1, 97-106 (1967).

6. “On the rotation of an incompressible continuous medium in plane motion”, Quarterly of Applied Mathematics 15, 317-319 (1957).

7. (with R. J. Duffin) “On the exterior boundary value problems in linear elasticity”, Archive for Rational Mechanics and Analysis 2, 191-196 (1958).

8.  On the Foundations of the Mechanics of Continuous Media, Technical Report No.17, Department of Mathematics, Carnegie Institute of Technology, 68 pages, (1957). This report was reproduced, with Comments, in 1993.

9.  “A mathematical theory of the mechanical behavior of continuous media”, Archive  for Rational Mechanics and Analysis 2, 197-226 (1958).

10.  “The Foundations of Classical Mechanics in the Light of

Recent Advances in Continuum Mechanics”, Proceedings of an International Symposium on the Axiomatic Method, held at the University of California, Berkeley, December 27, 1957-January 4, 1958 , pp.265-281 (1959).
      11.  (with B. D. Coleman) “On certain steady flows of general fluids”,            Archive for   Rational Mechanics and Analysis 3, 289-303 (1959).

12.  (with B. D. Coleman) “Helical flow of general fluids”,     Journal of Applied   Physics   10, 1508-1514  (1959).

13.   (with B. D. Coleman) “Conditions for equilibrium at negative absolute    temperatures”, The Physical Review 115, 262-265 (1959).

14.   (with B. D. Coleman) “On the thermostatics of continuous media”, Archive for Rational Mechanics and Analysis 4, 97-128 (1959).

15.  (with B. D. Coleman) “An approximation theorem for functionals, with applications in continuum mechanics”, Archive for Rational Mechanics and Analysis 6, 355-370 (1960).

16.  (with B. D. Coleman) “Recent results in the continuum theory of viscoelastic fluids”, Annals of the New York Academy of Science 89, 672-714 (1961).

17.  (with B. D. Coleman) “Foundations of linear viscoelasticity”, Reviews of Modern Physics 33, 239-249 (1961).

18.  (with B. D. Coleman) “Normal stresses in second-order viscoelasticity”, Transactions of  the Society of Rheology 5, 41-46 (1961).

19.  (with B. D. Coleman) “Steady extension of incompressible simple fluids”, The Physics of  Fluids 5, 840-843 (1962).

20.  (with B. D. Coleman) “Simple fluids with fading memory”, Symposium on Second Order Effects in Elasticity, Plasticity, and Fluid Dynamics (1962), pp. 530-552, Haifa, 1964.

21.   “Motions with constant stretch history”, Archive for Rational Mechanics and Analysis 11, 97-105 (1962).

22.  “La Mécanique Classique, Basée Sur Un Axiome D’Objectivité”, Colloque International sur la Méthode Axiomatique dans les Mécaniques Classiques et Nouvelles, (1959), pp. 47-56, Paris, 1963.

23.  (with B. D. Coleman) “The thermodynamics of elastic materials with heat conduction and viscosity”, Archive for Rational Mechanics and Analysis, 13, 167-178 (1963).

24.  (with B. D. Coleman) “Material symmetry and thermostatic inequalities in finite elastic deformations”, Archive for Rational Mechanics and Analysis 15, 87-111, (1964).

25.   “Euclidean geometry and Minkowskian chronometry”, American Mathematical Monthly 71, 129-144 (1964).

26.   “Proof of the maximality of the orthogonal group in the unimodular group”, Archive for Rational Mechanics and Analysis 18, 100-102 (1965).

27.    “The equations of finite elasticity”, Symposium on Applications of Nonlinear Partial Differential Equations in Mathematical Physics”, pp. 93-101, Providence, 1965.

28.    “The foundations of mechanics”, Non-Linear Continuum Theories, C.I.M.E. Lectures, 1965, pp. 159-200, Rome (1966).

29.    “Space-time structures in classical mechanics”, Delaware Seminar in the Foundations of Physics, pp.28-34, Springer-Verlag  (1967).

30.    “Materially uniform simple bodies with inhomogeneities”, Archivs for Rational   Mechanics and Analysis 27, 1-32  (1967).

31.    “Inhomogeneities in materially uniform simple bodies”, IUTAM Symposium on Mechanics of Generalized Continua, 1967, pp. 239-246, Springer-Verlag (1968).

32.    “Representations of certain isotropic tensor functions”, Archiv der Mathematik 21, 87-90 (1970).

33.     “Quasi-invertibility in a staircase diagram”, Proceedings of the American Mathematical Society 23, 1-4 (1969).

34.     “On certain convex sets of measures and on phases of reacting mixtures”, Archive for Rational Mechanics and Analysis 38, 1-12 (1970).

35.  (with H. D. Dombrowski)  “Annihilators of linear differential operators”, Journal d’Analyse 24. 205-284 (1971). 

36.   “A new mathematical theory of simple materials”, Archive for Rational Mechanics and Analysis 48, 1-50 (1972).

37.   “Lectures on the foundations of continuum mechanics and thermodynamics”, Archive for Rational Mechanics and Analysis 52, 62-92 (1973).

38.   “The role of the second law of thermodynamics in classical continuum physics”, Modern Developments in Thermodynamics, pp. 117-119, Israel University Press, Jerusalem (1974).

39.   “On the concept of the symmetry group of a physical system”, Proceedings of the Symposium on Symmetry, Similarity, and Group Theoretic Methods in Mechanics, pp. 83-99, Calgary, Canada, 1974.

40.   “The representation of monotonous processes by exponentials”, Indiana University Mathematics Journal 25, 209-214 (1976).

41.  (with J. J. Schäffer)  “Orders, gauge, and distance in faceless linear cones; with examples relevant to continuum mechanics and relativity”, Archive for Rational Mechanics and Analysis 66, 345-377 (1977). 

42.   “A general framework for problems in the statics of finite elasticity”, Contemporary Development in Continuum Mechanics and Partial Differential Equations, pp. 363-387, North-Holland Mathematics Studies 30, (1978).

43.  (with J. J. Schäffer) “Order-isomorphisms in affine spaces”, Annali di Matematica pura ed applicata 117, 243-262 (1978).

44.   “Continuum mechanics and geometric integration theory”, Categories in Continuum Physics (Buffalo, 1982) pp. 17-29, Lecture Notes in Mathematics 1174, Springer-Verlag  (1986).

45.  (with Paolo Podio-Guidugli) “Discontinuous displacements in elasticity”, Proceedings of the Meeting of Finite Thermoelasticity, pp. 151-163, Accademia Nazionale dei Lincei, Roma 1986. 

46.  (with E. G. Virga) “Fit regions and functions of bounded variation”, Archive for Rational Mechanics and Analysis 102, 1-21 (1988), 

.

47.   (with E. G. Virga) “On edge interactions and surface tension”, Archive for Rational Mechanics and Analysis 111, 1-31 (1990).

48.   “Isocategories and Tensor Functors”, 19 pages, Dept. of Mathematics, Carnegie Mellon University, Research Report No. 92-142, (1992).

49.   “The Geometry of Contact, Separation, and Reformation of Continuous Bodies”, Archive for Rational Mechanics and Analysis 122, 197-212 (1993).

50.   “Linearly Induced Mappings Between Cones of Quadratic Forms”, 23 pages,. Dept. of Mathematics, Carnegie Mellon University, Research Report No. 93-156, (1993)

51.   “On Cracks in Elastic Bodies”, Festschrift zum 65. Geburtstag von Prof. Dr. Rudolf Trostel, 249-253 , Berlin 1993.

     52.   "The Genesis of the Non-Linear Field Theories of Mechanics", Journal of Elasticity 70, 23-30 (2003).

     53. “A Frame-Free Formulation of Elasticity”, ”, Journal of Elasticity 83,  291-307 (2006).

     54.  “On the Past and Future of Natural Philosophy”, Journal of Elasticity 84,  1-11 (2006).

     55.  (with Brian Seguin)  “Monoids, Boolean Algebras, Materially Ordered Sets”, International Journal of Pure and Applied Mathematics 37,  187-202 (2007).
      56.  (with Brian Seguin)   “Plugs in Viscometric Flows of Simple Semi-Liquids”, Journal of the Society of Rheology, Japan 37, 1-10 (2009)
Material published on the website www.math.cmu.edu/~wn0g/noll .

A. General

1) “The Role of the Professor” (1997), 3 pages.
2) “The Conceptual Infrastructure of Mathematics” (1995), 5 pages.
3) “The genesis of the Non-Linear Field Theories of Mechanics” (2002), 9 pages.
4) “On the Past and Future of Natural Philosophy (2005), 13  pages
 5) “What is Mathematics all about” (2006), 9 pages.
6) “Mathematics should not be boring”(2003), 18 pages.
7) “Autobiographical Notes”(1988), 17 pages.
8) “The Naturalization and Apotheosis of Walter Noll” , by Clifford Truesdell, 1993, 18 pages.
9)  “The Future of Scientific Publication”, 2008, 6 pages.
B. Mathematical Science

1) “Five Contributions to Natural Philosophy” (2004), 73 pages.

2) “Plugs in Viscometric Flows of Simple Semi-Liquids”, by Walter Noll and Brian Seguin (2007), 14 pages.
3) “On the Theory of Surface Interactions” (2005), 14 pages.
4) “A Frame-Free Formulation of Elasticity” (2005), 16 pages
5) “Basic Concepts on Thermomechanics” (2009), 21 pages

6) “On the concept of force” (2007),  4 pages

7) “Mathematical Structures of Special Relativity”, by Vincent J.Matsko and Walter Noll  (1993), 239 pages.
C. Pure Mathematics

1) “Finite-Dimensional Spaces, Algebra, Geometry, and Analysis Vol. I” (1994), 393pages
2) “Finite-Dimensional Spaces, Algebra, Geometry, and Analysis Vol. II” (1994)
 3) “The Chain Rule for Higher Derivatives” (1995), 8 pages.
4) “Monoids, Boolean Algebras, Materially Ordered Sets”, by Walter Noll and Brian   
Seguin (2006), 11 pages.
 5) “Monoids” (1992), 5 pages
 6) “Isocategories and Tensor Functors” (1992), 19 pages.
7) “Geometry of Differentiable Manifolds”, by Walter Noll and Sea-Mean Chiou 
8) “Linearly Induced Mappings between Cones of Quadratic Forms”,

      by Ray E. Artz and Walter Noll (1993), 24 pages.

9)  “On the Conjugacy of Orthogonal Groups” (2008), 10 pages

10) “Scalar Algebras and Quaternions”, by Ray F. Artz (2009), 36 pages 

