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Fredholm property of partial differential 
operators of irregular singular type 

Masatake Miyake and Masafumi Yoshino(1) 

1. In t roduc t ion  

In 1974 Kashiwara-Kawai-Sj5strand showed the sufficient condition for the 
convergence of all formal power series solutions of the following linear partial dif- 
ferential equations of regular singular type 

(1.1) s D)u(x) - E a~eDe(xau(x)) = f(x) ,  
[a[=l/3[gm 

where m is a positive integer and a ~ ' s  are complex constants. Here we use the 
standard notations of multi-indices, D~=(O/Oxl) ~ ... (O/Oxn) ~ ,  ]al=al +...+an 
and x ~ =x~ ~ ... x~". They proved the following result. 

T h e o r e m  1.1. (cf. [4]) Suppose that the following condition 

(1.2) Z a~z~ ~t0, 
i~[=l~[=m 

is satisfied for any zEC'~\{0}, where za=z~ 1 ...z~" and 2~=5~ 1 ...2~-. Then, 
for any f (x)  analytic at the origin all formal power series solutions u(x) of the 
equation (1.1) converge in some neighborhood of the origin. 

They proved results for somewhat more general operators than (1.1) admitting 
perturbations. 

Inspired from this theorem we shall study in this paper the Fredholm property 
of regular and irregular singular type operators including (1.1) in (formal) Gevrey 
spaces in a neighborhood of the origin of C 2. We introduce a Toeplitz symbol in 
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