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GEORGIA INSTITUTE OF TECHNOLOGY 
ATLANTA. GEORGIA 30332 

MATHEMATICS 

September 18, 1980 

Ms. Aileen Buie 
MPE/STIA Branch 
Division of Grants and Contracts 
Directorate for Administration 
National Science Foundation 
Washington, D.C. 20550 

Dear Ms. Buie: 

This is the Annual Progress Report for the period 7/1/79-
6/30/80 for NSF grant number MCS-7902730, dated 5/21/79. 
Dr. Alan D. Sloan is the Project Director. 

1. The paper titled "Strong Convergence of Schrodiger 
Propagators" was accepted for publication in the Transactions 
of the American Mathematical Society. 

2. Dr. Sloan continued joint work with Dr. Berger on 
partial differential equations. The connection between this 
work and the grant objectives was described in: 

an invited talk by Dr. Sloan to the Second Victoria 
Symposium on Nonstandard Analysis at the University of Victoria, 
June 23-28, 1980. The title of this talk was "Explicit Solutions 
of Partial Differential Equations." 

3. This work was further described in: The abstract of 
Dr. Berger's presentation of "Explicit Solutions for Cauchy 
Problems," at the 86th Annual Meeting of the AMS, San Antonio, 
Texas, January 3-6, 1980. The abstract, by Berger and Sloan, 
appears in Abstracts of the AMS 1(1980), 81. 

4. Dr. Berger and Dr. Sloan prepared a manuscript titled 
"A Method of Generalized Characteristics" for submission to the 
Transactions of the AMS." 

5. Dr. Berger and Dr. Sloan prepared lecture notes titled 
"Radical Differential Calculus, Volume 1," Chapter 1 and conducted 
a two quarter seminar at Georgia Tech on this subject. Two copies 
are enclosed. 

6. Dr. Berger and Dr. Sloan are completing Chapter 4 to 
Volume 1 of "Radical Differential Calculus". 

Sincerely, 



PROGRESS RH URT 

Principal Investigator: Alan D. Sloan, Georgia Institute of Technology 

NSF Contract No: MCS-7902730 

Period Covered: July 82-June 83 

Title of Proposal: Stochastic Analysis & Characteristic Methods for 
Evolution Equations 

List of manuscripts submitted or published under sponsorship during period: 
A Method of Generalized Characteristics, appeared in Memoirs of the AMS, 
July, 1982, p. 1-37. 
Characteristic Methods for Multidimensional Evolution Equations, submitted 
to Journal of Differential Equations, April 1983. 

Brief summary of findings: 

In a series of papers, the authors provide a generalization of both 
the classical calculus and the second order calculus of It8 to calculi of 
higher order, for the purpose of developing characteristic methods suitable 
for the analysis of initial value evolution equations such as 

?t 
lu 

= Au, u(x,0) = f(x). 

Here A is a linear partial differential operator in the space variables, x, 
which determines the propagation of the given initial data, f. The authors' 
technique has been successfully applied to evolution equations with coefficients 
which depend on time continuously and on space polynomially with initial data 
in various classical function spaces. Continued development of the authors' 
generalization will provide a comprehensive theory of more general equations 
which permits explicit computation of the solution in many cases. 
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Stochastic Analysis and 	Characteristic Methods for Evolution Equations 

PART I1—SUMMARY OF COMPLETED PROJECT (FOR PUBLIC USE) 

The Method of Brownian Characteristics was extended from second order diffusion 
equations to evolution equations of arbitrary order. 

New Product Integrals were developed andscorresponding product formulas were 
found. 	Applications of these occurred in three areas:(a) classification of constant 
coefficient elliptic semigroup generators in a. geometric manner;(b)description of 	. 
support properties of solutions to evolution equations having degenerate elliptic 
generators; and (c)new central limit theorems for products of random matrices. 

This material was presented at Hebrew University,Technion and Weizmann Institute 
and at technical meetings at Cornell,University of Alabama and University of Colorado. 

Six publications connerning this project have appeared and three more have 
been accepted for publication. 
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