BIBLIOGRAPHY

S. Agmon, “Lectures on Elliptic Boundary Value Problems”, Math. Studies No. 2, Van Nostrand, 1965.

M. F. Atiyah, “K Theory”, W. A. Benjamin, Inc., 1967. , “Elliptic Operators and Compact Groups”, Springer Verlag, 1974. , Bott Periodicity and the Index of Elliptic Operators, Quart. J. Math. 19 (1968), 113–140.

, Algebraic Topology and Elliptic Operators, Comm. Pure Appl. Math. 20 (1967), 237–249.

M. F. Atiyah and R. Bott, A Lefschetz Fixed Point Formula for Elliptic Differential Operators, Bull. Amer. Math. Soc. 72 (1966), 245–250.

, A Lefschetz Fixed Point Formula for Elliptic Complexes I, Ann. of Math. 86 (1967), 374–407; II. Applications, 88 (1968), 451–491.

, The Index Theorem for Manifolds with Boundary, in “Differential Analysis (Bombay Colloquium)”, Oxford, 1964.

M. F. Atiyah, R. Bott and V. K. Patodi, On the Heat Equation and Index Theorem, Invent.

Math. 19 (1973), 279–330.

M. F. Atiyah, R. Bott and A. Shapiro, Clifford Modules, Topology 3 Suppl. 1 (1964), 3–38.

M. F. Atiyah, H. Donnelly, and I. M. Singer, Geometry and Analysis of Shimizu L-Func-tions, Proc. Nat. Acad. Sci. USA 79 (1982), p. 5751.

, Eta Invariants, Signature Defects of Cusps and Values of L-Functions, Ann. of Math. 118 (1983), 131–171.

M. F. Atiyah and F. Hirzebruch, Riemann-Roch Theorems for Differentiable Manifolds, Bull.

Amer. Math. Soc. 69 (1963), 422–433.

M. F. Atiyah, V. K. Patodi, and I. M. Singer, Spectral Asymmetry and Riemannian Geometry I, Math. Proc. Camb. Phil. Soc. 77 (1975), 43–69; II, 78 (1975), 405–432; III, 79 (1976), 71–99.

, Spectral Asymmetry and Riemannian Geometry, Bull. London Math. Soc. 5 (1973), 229–234.

M. F. Atiyah and G. B. Segal, The Index of Elliptic Operators II, Ann. of Math. 87 (1968), 531–545.

M. F. Atiyah and I. M. Singer, The Index of Elliptic Operators I, Ann. of Math. 87 (1968), 484–530; III, 87 (1968), 546–604; IV, 93 (1971), 119–138; V, 93 (1971), 139–149.

, The Index of Elliptic Operators on Compact Manifolds, Bull. Amer. Math. Soc. 69 (1963), 422–433.

, Index Theory for Skew-Adjoint Fredholm Operators, Inst. Hautes Études Sci. Publ. Math. 37 (1969).

P. Baum and J. Cheeger, Infinitesimal Isometries and Pontrjagin Numbers, Topology 8 (1969), 173–193.

P. Berard and M. Berger, Le Spectre d’Une Variété Riemannienne en 1981, (preprint). M. Berger, Sur le Spectre d’Une Variété Riemannienne, C. R. Acad. Sci. Paris Sér. I Math.

163 (1963), 13–16.

, Eigenvalues of the Laplacian, Proc. Symp. Pure Math. 16 (1970), 121–125. M. Berger, P. Gauduchon and E. Mazet, “Le Spectre d’Une Variété Riemannienne”, Springer Verlag, 1971.

B. Booss, “Topologie und Analysis”, Springer-Verlag, 1977.

B. Booss and S. Rempel, Cutting and Pasting of Elliptic Operators, C. R. Acad. Sci. Paris Sér. I Math. 292 (1981), 711–714.

340 Bibliography

B. Booss and B. Schulze, Index Theory and Elliptic Boundary Value Problems, Remarks and Open Problems, (Polish Acad. Sci. 1978 preprint).

R. Bott, Vector Fields and Characteristic Numbers, Michigan Math. J. 14 (1967), 231–244.

, A Residue Formula for Holomorphic Vector Fields, J. Diff. Geo. 1 (1967), 311–330. , “Lectures on K(X)”, Benjamin, 1969.

R. Bott and R. Seeley, Some Remarks on the Paper of Callias, Comm. Math. Physics 62 (1978), 235–245.

L. Boutet de Monvel, Boundary Problems for Pseudo-Differential Operators, Acta Math. 126 (1971), 11–51.

A. Brenner and M. Shubin, Atiyah-Bott-Lefschetz Theorem for Manifolds with Boundary, J. Funct. Anal. (1982), 286–287.

C. Callias, Axial Anomalies and Index Theorems on Open Spaces, Comm. Math. Physics 62 (1978), 213–234.

J. Cheeger, A Lower Bound for the Smallest Eigenvalue of the Laplacian, in “Problems in Analysis”, Princeton Univ. Press, 1970, pp. 195–199.

, On the Hodge Theory of Riemannian Pseudo-Manifolds, Proc. Symp. in Pure Math. 36 (1980), 91–146.

, Analytic Torsion and the Heat Equation, Ann. of Math. 109 (1979), 259–322. , Analytic Torsion and Reidemeister Torsion, Proc. Nat. Acad. Sci. USA 74 (1977), 2651–2654.

, Spectral Geometry of Singular Riemannian Spaces, J. Diff. Geo. 18 (1983), 575–651.

, On the Spectral Geometry of Spaces with Cone-like Singularities, Proc. Nat. Acad. Sci. USA 76 No. 5 (1979), 2103-2106.

J. Cheeger and M. Taylor, On the Diffraction of Waves by Conical Singularities, Comm. Pure Appl. Math. 25 (1982), 275–331.

J. Cheeger and J. Simons, Differential Characters and Geometric Invariants, (preprint). S. S. Chern, A Simple Intrinsic Proof of the Gauss-Bonnet Formula for Closed Riemannian Manifolds, Ann. of Math. 45 (1944), 741–752.

, Pseudo-Riemannian Geometry and the Gauss-Bonnet Formula, Separata do Vol 35 #1 Dos Anais da Academia Brasileria de Ciencias Rio De Janeiro (1963), 17–26.

, Geometry of Characteristic Classes, in “Proc. 13th Biennial Seminar”, Canadian Math. Congress, 1972, pp. 1–40.

, On the Curvatura Integra in a Riemannian Manifold, Ann. of Math. 46 (1945), 674–684.

, “Complex Manifolds Without Potential Theory”, Springer Verlag, 1968. S. S. Chern and J. Simons, Characteristic Forms and Geometric Invariants, Ann. of Math.

99 (1974), 48–69.

, Some Cohomology Classes in Principal Fiber Bundles and Their Applications to Riemannian Geometry, Proc. Nat. Acad. Sci. USA 68 (1971), 791–794.

A. Chou, The Dirac Operator on Spaces with Conical Singularities, Ph. D. Thesis, S. U. N. Y., Stonybrook, 1982.

Y. Colin de Verdierre, Spectre du Laplacian et Longuers des Geodesiques Periodiques II, Compositio Math. 27 (1973), 159–184.

G. de Rham, “Varietes Differentiables”, Hermann, 1954, pp. 127–131. , Complexes a Automorphismes et Homeomorphie Differentiable, Annales de L’Institut Fourier 2 (1950), 51–67.

J. Dodziuk, Eigenvalues of the Laplacian and the Heat Equation, Amer. Math. Monthly 88 (1981), 687–695.

A. Domic, An A Priori Inequality for the Signature Operator, Ph. D. Thesis, M. I. T., 1978. H. Donnelly, Eta Invariant of a Fibered Manifold, Topology 15 (1976), 247–252. , Eta Invariants for G-Spaces, Indiana Math. J. 27 (1978), 889–918.

Bibliography 341

, Spectral Geometry and Invariants from Differential Topology, Bull. London Math. Soc. 7 (1975), 147–150.

, Spectrum and the Fixed Point Set of Isometries I, Math. Ann. 224 (1976), 161–170.

, Symmetric Einstein Spaces and Spectral Geometry, Indiana Math. J. 24 (1974), 603–606.

, Eta Invariants and the Boundaries of Hermitian Manifolds, Amer. J. Math. 99 (1977), 879–900.

H. Donnelly and V. K. Patodi, Spectrum and the Fixed Point Set of Isometries II, Topology 16 (1977), 1–11.

J. S. Dowker and G. Kennedy, Finite Temperature and Boundary Effects in Static Space- Times, J. Phys A. Math. 11 (1978), 895–920.

J. J. Duistermaat, “Fourier Integral Operators”, Courant Institute Lecture Notes, 1973. J. J. Duistermaat and V. W. Guillemin, The Spectrum of Positive Elliptic Operators and Periodic Bicharacteristics, Invent. Math. 29 (1975), 39–79.

, The Spectrum of Positive Elliptic Operators and Periodic Geodesics, Proc. Symp. Pure Math. 27 (1975), 205–209.

D. Eck, “Gauge Natural and Generalized Gauge Theories”, Memoirs of the Amer. Math.

Soc. No. 33, 1981.

D. Epstein, Natural Tensors on Riemannian Manifolds, J. Diff. Geo. 10 (1975), 631–646. H. D. Fegan, The Laplacian with a Character as a Potential and the Clebsch-Gordon Numbers, (preprint).

, The Heat Equation and Modula Forms, J. Diff. Geo. 13 (1978), 589–602. , The Spectrum of the Laplacian on Forms over a Lie Group, Pacific J. Math. 90 (1980), 373–387.

H. D. Fegan and P. Gilkey, Invariants of the Heat Equation, Pacific J. Math. (to appear). S. A. Fulling, The Local Geometric Asymptotics of Continuum Eigenfunction Expansions I, Siam J. Math. Anal. 31 (1982), 891–912.

M. Gaffney, Hilbert Space Methods in the Theory of Harmonic Integrals, Trans. Amer. Math.

Soc. 78 (1955), 426–444.

P. B. Gilkey, Curvature and the Eigenvalues of the Laplacian for Elliptic Complexes, Adv. in Math. 10 (1973), 344–381.

, Curvature and the Eigenvalues of the Dolbeault Complex for Kaehler Manifolds, Adv. in Math. 11 (1973), 311–325.

, The Boundary Integrand in the Formula for the Signature and Euler Characteristic of a Riemannian Manifold with Boundary, Adv. in Math. 15 (1975), 344–360.

, The Spectral Geometry of a Riemannian Manifold, J. Diff. Geo. 10 (1975), 601–618.

, Curvature and the Eigenvalues of the Dolbeault Complex for Hermitian Manifolds, Adv. in Math. 21 (1976), 61–77.

, Lefschetz Fixed Point Formulas and the Heat Equation, in “Partial Differential Equations and Geometry. Proceedings of the Park City Conference”, Marcel Dekker, 1979, pp. 91–147.

, Recursion Relations and the Asymptotic Behavior of the Eigenvalues of the Laplacian, Compositio Math. 38 (1979), 281–240.

, Curvature and the Heat Equation for the de Rham Complex, in “Geometry and Analysis”, Indian Academy of Sciences, 1980, pp. 47–80.

, The Residue of the Local Eta Function at the Origin, Math. Ann. 240 (1979), 183–189.

, The Spectral Geometry of the Higher Order Laplacian, Duke Math. J. 47 (1980), 511–528; correction, 48 (1981), p. 887.

342 Bibliography

, Local Invariants of a Pseudo-Riemannian Manifold, Math. Scand. 36 (1975), 109–130.

, The Residue of the Global Eta Function at the Origin, Adv. in Math. 40 (1981), 290–307.

, The Eta Invariant for Even Dimensional Pin-c Manifolds, (preprint). , On Spherical Space Forms with Meta-cyclic Fundamental Group which are Isospectral but not Equivariant Cobordant, (preprint).

, The Eta Invariant and the K-Theory of Odd Dimensional Spherical Space Forms, Invent. Math. (to appear).

P. B. Gilkey and L. Smith, The Eta Invariant for a Class of Elliptic Boundary Value Problems, Comm. Pure Appl. Math. 36 (1983), 85–132.

, The Twisted Index Theorem for Manifolds with Boundary, J. Diff. Geo. 18 (1983), 393–344.

C. Gordon and E. Wilson, Isospectral Deformations of Compact Solvmanifolds, (preprint). A. Gray, Comparison Theorems for the Volumes of Tubes as Generalizations of the Weyl Tube Formula, Topology 21 (1982), 201–228.

P. Greinger, An Asymptotic Expansion for the Heat Equation, Proc. Symp. Pure Math. 16 (1970), 133–135.

, An Asymptotic Expansion for the Heat Equation, Archiv Rational Mechanics Anal. 41 (1971), 163–218.

M. Gromov and H. Lawson, Positive Scalar Curvature and the Dirac Operator on Complete Riemannian Manifolds, (preprint).

, Classification of simply connected manifolds of positive scalar curvature, Ann. of Math. 111 (1980), 423–434.

P. Gunther and R. Schimming, Curvature and Spectrum of Compact Riemannian Manifolds, J. Diff. Geo. 12 (1977), 599–618.

S. Helgason, Eigenspaces of the Laplacian, Integral Representations and Irreducibility, J. Funct.

Anal. 17 (1974), 328–353.

F. Hirzebruch, “Topological Methods in Algebraic Geometry”, Springer Verlag, 1966. , The Signature Theorem: Reminiscenes and Recreation, in “Prospects in Mathematics”, Ann. of Math. Studies 70, Princeton Univ. Press, 1971, pp. 3–31.

F. Hirzebruch and D. Zagier, “The Atiyah-Singer Theorem and Elementary Number Theory”, Publish or Perish, Inc., 1974.

N. Hitchin, Harmonic Spinors, Adv. in Math. 14 (1974), 1–55. L. Hormander, Fourier Integral Operators I, Acta Math. 127 (1971), 79–183. , Pseudo-differential Operators and Non-Elliptic Boundary Problems, Ann. of Math. 83 (1966), 129–209.

, Pseudo-Differential Operators and Hypoelliptic Equations, Comm. Pure Appl. Math. 10 (1966), 138–183.

, Pseudo-Differential Operators, Comm. Pure Appl. Math. 18 (1965), 501–517. A. Ikeda, On Spherical Space Forms which are Isospectral but not Isometric, J. Math. Soc.

Japan 35 (1983), 437–444.

, On the Spectrum of a Riemannian Manifold of Positive Constant Curvature, Osaka J. Math. 17 (1980), 75–93; II, Osaka J. Math. 17 (1980), 691–701.

, On Lens Spaces which are Isospectral but not Isometric, Ec. Norm. (1980), 303–315. , Isospectral Problem for Spherical Space Forms, (preprint).

A. Ikeda and Y. Taniguchi, Spectra and Eigenforms of the Laplacian on Sphere and Projective Space, Osaka J. Math. 15 (1978), 515–546.

M. Kac, Can One Hear the Shape of a Drum?, Amer. Math. Monthly 73 (1966), 1–23. T. Kambe, The Structure of K-Lambda-Rings of the Lens Space and Their Application, J. Math.

Soc. Japan 18 (1966), 135–146.

M. Karoubi, K-theorie Equivariante des Fibres en Spheres,, Topology 12 (1973), 275–281.

Bibliography 343

, “K-Theory, An Introduction”, Springer-Verlag, 1978.

K. Katase, Eta Function on Three-Sphere, Proc. Japan. Acad. 57 (1981), 233–237. T. Kawasaki, An Analytic Lefschetz Fixed Point Formula and its Application to V -Manifolds, General Defect Formula and Hirzebruch Signature Theorem, Ph. D. Thesis, Johns Hopkins University, 1976.

, The Riemann-Roch Formula for Complex V -Manifolds, Topology 17 (1978), 75–83.

G. Kennedy, Some finite Temperature Quantum Field Theory Calculations in Curved Manifolds with Boundaries, Ph. D. Thesis, University of Manchester, 1979.

J. J. Kohn and L. Nirenberg, An Algebra of Pseudo-differential Operators, Comm. Pure Appl. Math. 18 (1965), 269–305.

M. Komuro, On Atiyah-Patodi-Singer Eta Invariant for S-1 Bundles over Riemann Surfaces, J. Fac. Sci. Tokyo 30 (1984), 525–548.

T. Kotake, The Fixed Point Theorem of Atiyah-Bott via Parabolic Operators, Comm. Pure Appl. Math. 22 (1969), 789–806.

, An Analytic Proof of the Classical Riemann-Roch theorem, Proc. Symp. Pure Math. 16 (1970), 137–146.

R. Kulkarni, “Index Theorems of Atiyah-Bott-Patodi and Curvature Invariants”, Montreal University, 1975.

H. Kumano-go, “Pseudo-differential Operators”, M. I. T. Press, 1974.

S. C. Lee, A Lefschetz Formula for Higher Dimensional Fixed Point Sets, Ph. D. Thesis, Brandeis University, 1975.

A. Lichnerowicz, Spineurs Harmoniques, C. R. Acad. Sci. Paris Sér. I Math. 257 (1963), 7–9.

N. Mahammed, K-theorie des Formes Spheriques Tetradriques, C. R. Acad. Sci. Paris Sér. I Math. 281 (1975), 141–144.

, A Pros e la K-theorie des Espaces Lenticulaires, C. R. Acad. Sci. Paris Sér. I Math. 271 (1970), 639–642.

, K-Theorie des Formes Spheriques, Thesis L’Universite des Sciences et Techniques de Lille, 1975.

H. P. McKean and I. M. Singer, Curvature and the Eigenvalues of the Laplacian, J. Diff. Geo.

1 (1967), 43–69.

E. Miller, Ph. D. Thesis, M. I. T.

R. Millman, Manifolds with the Same Spectrum, Amer. Math. Monthly 90 (1983), 553–555. J. Millson, Chern-Simons Invariants of Constant Curvature Manifolds, Ph. D. Thesis, U. C., Berkeley, 1974.

, Closed Geodesics and the Eta Invariant, Ann. of Math. 108 (1978), 1–39. , Examples of Nonvanishing Chern-Simons Invariant, J. Diff. Geo. 10 (1974), 589–600.

J. Milnor, “Lectures on Characteristic Classes”, Princeton Notes, 1967.

, Eigenvalues of the Laplace Operator on Certain Manifolds, Proc. Nat. Acad. Sci. USA 51 (1964), 775–776.

S. Minakshisundaram and A. Pleijel, Some Properties of the Eigenfunctions of the Laplace Operator on Riemannian Manifolds, Canadian J. Math. 1 (1949), 242–256.

A. Nestke, Cohomology of Elliptic Complexes and the Fixed Point Formula of Atiyah and Bott, Math. Nachr. 104 (1981), 289–313.

L. Nirenberg, “Lectures on Linear Partial Differential Equations”, Regional Conference Series in Math. No. 17, Amer. Math. Soc., 1972.

R. Palais, “Seminar on the Atiyah-Singer Index Theorem”, Ann. Math. Study 57, Princeton Univ. Press, 1965.

V. K. Patodi, Curvature and the Eigenforms of the Laplace Operator, J. Diff. Geo 5 (1971), 233–249.

344 Bibliography

, An Analytic Proof of the Riemann-Roch-Hirzebruch Theorem for Kaehler Manifolds, J. Diff. Geo. 5 (1971), 251–283.

, Holomorphic Lefschetz Fixed Point Formula, Bull. Amer. Math. Soc. 79 (1973), 825–828.

, Curvature and the Fundamental Solution of the Heat Operator, J. Indian Math. Soc. 34 (1970), 269–285.

M. Pinsky, On the Spectrum of Cartan-Hadamard Manifolds, Pacific J. Math. 94 (1981), 223-230.

D. B. Ray, Reidemeister Torsion and the Laplacian on Lens Spaces, Adv. in Math. 4 (1970), 109–126.

D. B. Ray and I. M. Singer, R Torsion and the Laplacian on Riemannian Manifolds, Adv. in Math. 7 (1971), 145–210.

, Analytic Torsion for Complex Manifolds, Ann. of Math. 98 (1973), 154–177. S. Rempel, An Analytical Index formula for Elliptic Pseudo-differential Boundary Problems, Math. Nachr. 94 (1980), 243–275.

S. Rempel and B. Schultze, Complex Powers for Pseudo-differential Boundary Problems, Math. Nachr. 111 (1983), 41–109.

T. Sakai, On Eigenvalues of Laplacian and Curvature of Riemannian Manifold, Tohoku Math.

Journal 23 (1971), 589–603.

, On the Spectrum of Lens Spaces, Kodai Math. Sem. 27 (1976), 249–257. R. T. Seeley, Complex Powers of an Elliptic Operator, Proc. Symp. Pure Math. 10 (1967), 288–307.

, Analytic Extension of the Trace Associated with Elliptic Boundary Problems, Amer. J. Math. 91 (1969), 963–983.

, Topics in Pseudo-Differential Operators, in “Pseudo-Differential Operators”, C. I. M. E., 1968, pp. 168–305.

, The Resolvant of an Elliptic Boundary Problem, Amer. J. Math. 91 (1969), 889–920.

, Singular Integrals and Boundary Problems, Amer. J. Math. 88 (1966), 781–809. , A Proof of the Atiyah-Bott-Lefschetz Fixed Point Formula, An. Acad. Brasil Cience 41 (1969), 493–501.

, Integro-differential Operators on Vector Bundles, Trans. Amer. Math. Soc. 117, 167–204.

, Asymptotic Expansions at Cone-like Singularities, (preprint).

J. Simons, Characteristic Forms and Transgression II–Characters Associated to a Connection, (preprint).

I. M. Singer, Connections Between Geometry, Topology, and Analysis, in “Colloquium Lectures at 82 Meeting”, Amer. Math. Soc., 1976.

, Elliptic Operators on Manifolds, in “Pseudo-differential Operators”, C. I. M. E, 1968, pp. 335–375.

D. E. Smith, The Atiyah-Singer Invariant, Torsion Invariants, and Group Actions on Spheres, Trans. Amer. Math. Soc. 177 (1983), 469–488.

L. Smith, The Asymptotics of the Heat Equation for a Boundary Value Problem, Invent. Math.

63 (1981), 467–494.

B. Steer, A Note on Fuchsian Groups, Singularities and the Third Stable Homotopy Group of Spheres, (preprint).

P. Stredder, Natural Differential Operators on Riemannian Manifolds and Representations of the Orthogonal and Special Orthogonal Group, J. Diff. Geo. 10 (1975), 647–660.

M. Tanaka, Compact Riemannian Manifolds which are Isospectral to Three-dimensional Lens Spaces, in “Minimal Submanifolds and Geodesics”, North-Holland, 1979, pp. 273– 283; II, Proc. Fac. Sci. Tokai Univ. 14 (1979), 11–34.

Bibliography 345

D. Toledo, On the Atiyah-Bott formula for Isolated Fixed Points, J. Diff. Geo. 8 (1973), 401–436.

D. Toledo and Y. L. Tong, A Parametrix for the D-Bar and Riemann-Roch in Čech Theory, Topology 15 (1976), 273–301.

, The Holomorphic Lefschetz Formula, Bull. Amer. Math. Soc. 81 (1975), 1133–1135.

Y. L. Tong, De Rham’s Integrals and Lefschetz Fixed Point Formula for D-Bar Cohomology, Bull. Amer. Math. Soc. 78 (1972), 420–422.

F. Treves, “An Introduction to Pseudo-differential and Fourier Integral Operators”, Plenum Press, 1980.

H. Urakawa, Bounded Domains which are Isospectral but not Isometric, Ec. Norm. 15 (1982), 441–456.

M. F. Vigneras, Varietes Riemanniennes Isospectrales et non Isometriques, Ann. of Math. 112 (1980), 21–32.

H. Weyl, “The Classical Groups”, Princeton Univ. Press, 1946.

, On the Volume of Tubes, Amer. J. Math. 61 (1939), 461–472.

H. Widom, Asymptotic Expansions for Pseudo-differential Operators on Bounded Domains, (preprint).

, A Trace Formula for Wiener-Hopf Operators, J. Operator Th. 8 (1982), 279-298. L. Willis, Invariants of Riemannian Geometry and the Asymptotics of the Heat Equation, Ph.

D. Thesis, Univ. of Oregon, 1984.

M. Wodzicki, Spectral Asymmetry and Zeta Functions, Invent. Math. 66 (1982), 115–135. K. Wojciechowski, Spectral Asymmetry, Elliptic Boundary Value Problem, and Cutting and Pasting of Elliptic Operators, (preprint).

, Spectral Flow and the General Linear Conjugation Problem, (preprint). T. Yoshida, The Eta Invariant of Hyperbolic 3-manifolds, (preprint). D. Zagier, “Equivariant Pontrjagin Classes and Applications to Orbit Spaces”, Springer- Verlag, 1972.

, Higher Dimensional Dedekind Sums, Math. Ann. 202 (1973), 149–172.

INDEX

A-roof (Â) genus, 99 Absolute boundary conditions for the de Rham complex, 243 Algebra of operators, 13 Allard, William, 45 Almost complex structure, 180 Arithmetic genus, 190, 200 Arzela-Ascoli Theorem, 8 Asymptotic expansion of symbol, 51 Asymptotics

of elliptic boundary conditions, 72 of heat equation, 54 Atiyah-Bott Index Theorem, 247 Atiyah-Patodi-Singer Theorem, 268, 276 Atiyah-Singer Index Theorem, 233 Axiomatic characterization

of Chern forms, 202 of Euler forms, 121 of Pontrjagin forms, 130

Bigrading exterior algebra, 107 Bott periodicity, 221 Bundle of Cauchy data, 70 Bundles of positive part of symbol, 76

Canonical bundle, 186 Cauchy data, 70 Čech Z2 cohomology, 166 Change of coordinates, 25 Characteristic forms, 91 Characteristic ring, 93, 98, 103 Chern

character, 91, 174, 217 class of complex projective space, 111 form, 91 isomorphism in K-theory, 217 Christoffel symbols, 104 Clifford

algebra, 148 matrices, 95 multiplication, 148 Clutching functions, 218 Cohomology

of complex projective space, 109, 200 of elliptic complex, 37 of Kaehler manifolds, 195 Collared manifold, 253 Compact operators, 31

Complex

characteristic ring, 93 projective space, 109 tangent space, 107 Connected sum, 154 Connection 1-form, 89 Continuity of operators, 12 Convolution, 2 Cotangent space, 25 Cup product, 151 Curvature

of spin bundle, 172 2-form, 90

d-bar ( ¯∂), 107 Defect formulas, 286, 296 de Rham

cohomology, 91, 197 complex, 39, 149, 246 de Rham, signature and spin bundles, 172 Dirac matrices, 95 Dirichlet boundary conditions, 71, 245 Dolbeault complex, 183 Dolbeault and de Rham cohomology, 197 Donnelly Theorem, 293 Double suspension, 220 Dual norm, 30

Elliptic

boundary conditions, 72 complex, 37 operators, 23 Eta function, 81, 258, 263 invariant, 258, 270 Euler

characteristic of elliptic complex, 37 form, 100, 121, 174, 308 Euler-Poincaré characteristic, 246 Exterior

algebra, 148 multiplication, 39, 148

Flat K-theory, 298 Form valued polynomial, 129 Fourier transform, 3 Fredholm

index, 32 operators, 32

348 Index

Fubini-Study metric, 111, 195, 200 Functional calculus, 48

Gärding’s inequality, 23 Gauss-Bonnet Theorem, 122, 179, 256 Geodesically convex, 166 Graded

boundary conditions, 70 symbol, 71 vector bundle, 37 Greens operator, 44 Gunther and Schimming, 313

Half spin representations, 161 Heat equation, 47

local formulas, 326 Hirzebruch

L-polynomial, 99, 115, 175 Signature Theorem, 154 Hodge

Decomposition Theorem, 38, 246 manifolds, 196 � operator, 246 Holomorphic

connection, 108 manifold, 107 Holonomy of representation, 270 Homotopy groups of U(n), 221 Hyperplane bundle, 109 Hypoelliptic, 23

Index

and heat equation, 47 form in K-theory, 299 formula (local), 58 in K-theory, 225 of representation, 271 R/Z valued, 270 Index Theorem

for de Rham complex, 122 for Dolbeault complex, 189 for signature complex, 154 for spin complex, 179 Instanton bundles, 96 Integration along fibers, 235 Interior multiplication, 40, 148 Invariant

form valued polynomial, 134 polynomials, 119 Invariants of heat equation, 326 Isospectral manifolds, 331

K-theory, 216, 225

of locally flat bundles, 298 of projective spaces, 302 of spheres, 221 of spherical space forms, 301 sphere bundle, 267 Kaehler

manifolds, 195 2-form, 193 Kernel

of heat equation, 54 of operator, 19

L-polynomial, 99, 115, 175 Lefschetz

fixed point formulas, 63, 68, 286 number of elliptic complex, 62 Lens space, 276, 297 Levi-Cività connection, 104 Local

formula for derivative of eta, 82 index formula, 58 Locally flat bundle, 270

Maurer-Cartan form, 275 Mellin transform, 78 Monopole bundles, 96

Neuman series, 29 Neumann boundary conditions, 71, 245 Nirenberg-Neulander Theorem, 182

Operators depending on a complex parameter, 50 Orientation form, 150

Parametrix, 29, 52 Peetre’s Inequality, 10 Plancherel Formula, 5 Poincaré duality, 41, 246 Pontrjagin form, 98, 174, 308 Projective space

arithmetic genus, 200 cohomology, 109 signature, 152 Pseudo-differential operators, 11 Pseudolocal, 20

R/Z valued index, 270 Real characteristic ring, 99 Regularity of eta at 0, 263 Relative boundary conditions for the de Rham complex, 243 Rellich Lemma, 8 Residue of eta at s = 0, 84, 258, 266

Index 349

Resolvant of operator, 52 restriction of invariant, 120, 255 Riemann zeta function, 80 Riemann-Roch Theorem, 189, 202 Ring of invariant polynomials, 119

Schwartz class, 2 Secondary characteristic classes, 273 Serre duality, 199 Shape operator, 251 Shuffle formulas, 313 Signature

complex, 150 tangential operator, 261 of projective space, 153 spin and de Rham bundles, 172 Theorem, 154 Simple covers, 166 Singer’s conjecture for the Euler form, 308 Snaith’s Theorem, 305 Sobolev

Lemma, 7 spaces, 6 Spectral

flow, 273 geometry, 331 Spectrum

of compact operator, 42 of self-adjoint elliptic operator, 43 Sphere

bundle K-theory, 267 Chern character, 96 Euler form, 101 K-theory, 221 Spherical space form, 295, 333

Spin

and other elliptic complexes, 172 complex, 176 group, 159 structures, 165 on projective spaces, 170 SPINc, 186 Spinors, 159 Splitting principal, 190 Stable isomorphism of vector bundles, 216 Stationary phase, 64 Stieffel-Whitney classes, 167 Suspension

of topological space, 215 of symbol, 224 Symbol

de Rham complex, 40 Spin complex, 176 Dolbeault complex, 184 of operator on a manifold, 25

Tangential operator signature

complex, 261 Tautological bundle of CPn, 109, 195 Todd form, 97, 114, 236 Topological charge, 223 Trace heat operator, 47 Transgression, 92, 252

U(n), homotopy groups of, 221

Weyl spanning set, 121 Weyl’s theorem on invariants of orthogonal group, 132

Zeta function, 80