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"The theory of functions of several real variables": sounds old-fashioned, 
doesn't it? But look in your copy of Hewitt and Stromberg [2] or Royden 
[3]. You'll find plenty of analysis on the real line, and plenty of analysis 
on abstract topological spaces and measure spaces, and not much in be
tween. This gap is partly a reflection of the temper of the times; but in the 
early 1960s when these books were written, beyond the level of calculus 
there really wasn't much in between, at least not much that was ready to 
be transplanted from research journals to books. 

In the intervening quarter-century the situation has changed enormously, 
and analysis on R" is now a thriving subject. Among the main lines of de
velopment are the following: 

(1) Banach spaces of functions and generalized functions defined in 
terms of various growth or smoothness conditions: Lp spaces, Hardy 
spaces, Sobolev spaces and their relatives, BMO, and so forth. Closely 
intertwined with this are the theory of differentiability and the study of 
approximation of arbitrary functions by suitable types of smooth func
tions, such as trigonometric polynomials or harmonic functions. 

(2) Singular integral operators, oscillatory integral operators, and oper
ators defined by convolutions or Fourier multipliers, and their continuity 
properties with respect to the Banach spaces mentioned above. These 
classes of operators include pseudodifferential operators and their gener
alizations, as well as the Fourier transform. 


