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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 Ernst Kunz in an unpublished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-Civitá 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 ΩX/k 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.
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(1970): 175-232.

[8] 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

2


