


PROCEEDINGS OF 
SYMPOSIA IN APPLIED MATHEMATICS 

VOLUME IV 

FLUID DYNAMICS 

McGRAW-HILL BOOK COMPANY, INC. 
N E W YORK TORONTO LONDON 

1953 

FOR THE AMERICAN MATHEMATICAL SOCIETY 
8 0 WATERMAN S T R E E T , PROVIDENCE, RHODE ISLAND 

http://dx.doi.org/10.1090/psapm/004



PROCEEDINGS OF THE 
FOURTH SYMPOSIUM IN APPLIED MATHEMATICS 

OF THE AMERICAN MATHEMATICAL SOCIETY 

Held at the University of Maryland 
June 22-23, 1951 

COSPONSORED BY 

T H E U.S. NAVAL O R D N A N C E LABORATORY 

M. H. Martin 

EDITOR 

EDITORIAL COMMITTEE 

R. V. Churchill 
Eric Reissner 
A. H. Taub 

Copyright, 1953, by the McGraw-Hill Book Company, Inc. Printed in the 
United States of America. All rights reserved. This book, or parts thereof, 
may not be reproduced in any form without permission of the publishers. 

Library of Congress Catalog Card Number: 52-10326 



CONTENTS 

EDITOR'S PREFACE v 

Some Aspects of the Statistical Theory of Turbulence 1 
B Y S. CHANDRASEKHAR 

A Critical Discussion of Similarity Concepts in Isotropic Turbulence 19 
B Y C. C. L I N 

The Nonexistence of Transonic Potential Flow 29 
B Y ADOLF BUSEMANN 

On Waves of Finite Amplitude in Ducts (Abstract) 41 
B Y R. E . M E Y E R 

On the Problem of Separation of Supersonic Flow from Curved Profiles . . . . 47 
B Y T. Y. THOMAS 

On the Construction of High-speed Flows 55 
B Y G. F . CARRIER AND K. T. Y E N 

An Example of Transonic Flow for the Tricomi Gas 61 
B Y M. H. MARTIN AND W. R. THICKSTUN 

On Gravity Waves 75 
B Y A. E. H E I N S 

Hydrodynamics and Thermodynamics 87 
B Y S. R. D E GROOT 

Nonuniform Propagation of Plane Shock Waves 101 
B Y J. M. BURGERS 

Theory of Propellers 109 
B Y THEODORE THEODORSEN 

Numerical Methods in Conformal Mapping 117 
B Y G. BIRKHOFF, D. M. YOUNG, AND E. H. ZARANTONELLO 

Flow of Viscous Liquid through Pipes and Channels 141 
B Y J. L. SYNGE 

The Method of Singularities in the Physical and in the Hodograph Plane . . 167 
B Y ALEXANDER W E I N S T E I N 

INDEX 179 

iii 



EDITOR'S PREFACE 

This volume contains the papers which were presented at the Fourth Sympos
ium in Applied Mathematics of the American Mathematical Society held at the 
University of Maryland on June 22 and 23, 1951. The subject of the Sympo
sium was Fluid Dynamics, and the four sessions were devoted to Turbulence, 
Compressible Flow, Foundations, and Incompressible Flow. The Symposium 
was cosponsored by the U.S. Naval Ordnance Laboratory, White Oak, 
Maryland. 

One of the papers appears as an abstract, due to prior arrangements for 
publication, and carries a reference to the complete paper. Another appears in 
this volume although circumstances beyond our control prevented the author 
from delivering it at the time of the Symposium. 

All who participated in the Symposium are indebted to the McGraw-Hill 
Book Company, Inc., which, beginning with the Proceedings of the Symposium 
on Elasticity, has undertaken in these uncertain times the task of bringing the 
Proceedings of these Symposia on Applied Mathematics to the scientific public 
in book form. 

The Editor gratefully acknowledges the invaluable help afforded by the 
Committee on Arrangements consisting of W. Leutert, H. Polachek, R. J. 
Seeger, J. H. Taylor, J. L. Vanderslice, A. Weinstein, and W. M. Whyburn. 
He is also indebted to R. V. Churchill, J. B. Diaz, and R. M. Davis for 
help in the editorial work. 

Particular thanks are also due to the Mathematical Sciences Division of the 
Office of Naval Research for their aid in bringing a number of our colleagues, 
who participated on the program, to the Symposium. 

M. H. MARTIN 

Editor 
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