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ABSTRACT

INTRINSIC CURVATURE OF SCHEMES
by

PATRICK M. LANK, B.Sc.

Masters of Science
University of New Mexico
Albuquerque, New Mexico, May 2020

Dr. Alexandru Buium, Adviser

This thesis develops an algebraic analog of psuedo-Riemannian geometry for
relative schemes whose cotangent sheaf is finite locally free. It is a generalization of
the algebraic differential calculus proposed by Dr. Ernst Kunz in an unpublished
manuscript to the non-affine case. These analogs include the psuedo-Riemannian

metric, Levi-Civita connection, curvature, and various existence theorems.
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1 Introduction

In this paper, a notion of the psuedo-Riemannian metric is presented for relative
schemes whose contangent sheaf is finite locally free. For example, a smooth alge-
braic variety V' of dimension n over a field k£ has this property that the cotangent
sheaf €2x/;, is locally free of rank n. More generally, nonsingular varieties have
this property as well. The motivation may be found in the fact that there lacks
a well-developed analog of a metric tensor in algebraic geometry. However, this

does not mean that there has not been any efforts made to develop this lack of.



REFERENCES

1]
2]

3]

Kunz, Enrst (2002). Algebraic Differential Calculus. Unpublished manuscript.

Jaoui, R. (2019). Generic planar algebraic vector fields are disintegrated.
arXiv preprint arXiv:1905.09429.

Jaoui, R. (2019). Differential fields and geodesic flows II: Geodesic flows
of pseudo-Riemannian algebraic varieties. Israel Journal of Mathematics,
230(2), 527-561.

Kahler, Erich. ”Der innere differentialkalkiil.” Abhandlungen aus dem Math-
ematischen Seminar der Universitat Hamburg. Vol. 25. No. 3-4. Springer-
Verlag, 1962.

Schmidt, Friedrich Karl. ”Zur arithmetischen Theorie der algebraischen
Funktionen. II. Allgemeine Theorie der WeierstrafSpunkte.” Mathematische
Zeitschrift 45.1 (1939): 75-96

N.M. Katz, ”On the differential equations satisfied by period matrices” Publ.
Math. THES | 35 (1968) pp. 71-106

Katz, Nicholas M. ”Nilpotent connections and the monodromy theorem: Ap-
plications of a result of Turrittin.” Publications mathématiques de I'THES 39
(1970): 175-232.

Yu. Manin, ” Algebraic curves over fields with differentiation” Transl. Amer.
Math. Soc. , 37 (1964) pp. 59-78 Izv. Akad. Nauk. SSSR Ser. Mat. , 22 (1958)
pp. 737-756



