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In his theory of vecter valued distributions ([11], [12]) L. Schwartz in
troduced the concept of partial summability of a kernel distribution, which 
makes it possible to give the precise meaning to the Fourier integral written 

formally by ) e-21tixy T(y) dy in his work [8]. For any tempered distribution 

T, the distribution e- 21tixf T(y) is partially summable with respect toy and the 

partial integral I e_z.,,;xy T(y)dy is the Fourier transform of T. We show in Sec. 

1 below that, for a distribution T, if e_z.,,;xJ T(y) is partially summable with re
spect to y, T must be tempered. Consequently the set of distributions T for 
which e- 2";x5 T(y) is partially summable with respect toy is exactly Y', the 
space of tempered distributions. We show that the same is also true for 
vector valued distributions. 

One of the present authors proved [13] that various definitions concern
ing the convolution of two distributions which are available in the literature 
are equivalent to each other. The results established there will be generalized 
for kernel distributions K(x, y) on W x R" [see Sec. 2]: K(x~ y, y) is partially 
summable with respect toy if and only if rp(x + y) K(x, y) is summable for any 

rp f. <;[), The convolution K is defined by <K, cp> = H cp(x+y) K(x, y) "dxdy, cp 

f. <;[) or by) K(x-y, y) dy. The analogous considerations on ..!::!'-convolutions 

are given. The concept of ..!::!'-convolution of two distributions was first in
troduced in [5] and its further investigation was carried out in [13]. We 
introduce the space (noted by @'.,,y) of kernel distributions for which the con
volution is defined. If we @' •. Y take the topology introduced in a natural 
manner, then @'.,,y will be a permitted, ultra-bornological, complete space of 
distributions on W x R". 

Finally Sec. 3 is concerned with the convolution defined by starting with 
the tensor product of vector valued distributions. The results obtained for 
ordinary distributions [13] will be extended to vector valued distributions, 
especially we show that 5(x-j)00,T(f) is partially summable with respect 
toy if and only if rp(x+y) (5.00,T y) is summable. We believe that this 
result will be of use for further investigation of Schwartz' theory of the con
volutions of vector valued distributions. 


