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Introduction. 

I. Let H be a Hilbert space and T and T* two adjoined transformations, 

both determined throughout H. Let ~ be the set of eigenelements of T, cor- 

responding to ~, i. e. the solutions 9 ~ o of the equation T 9 ---- J( 9 ; and �9 the 

sum of all ~ . .  Firstly we assume that  

(A) the set �9 is fundamental on H. 

T n  "0 We shall denote by Cf and C$ the closed linear manifolds spanned by { f}o 

and {T*'g}o, respectively; f ,  g being elements in H. 

This study is devoted to two general problems concerning the transforma- 

tions T and T* which we shall call the extinction problem and the closure 

problem. We shall say that  T has an extinction theorem if, for every f #  o, it is 

true that  the manifold Cj contains at least one eigenelement 9 # o. In the ease 
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f =  ~ e , 9 , , ,  9 , e ~ , ,  

where )~, # ).~ for v ~ ~, it is obvious that  all 9, belong to Cf. By (A), every 

f may certainly be approximated arbitrarily closely by linear combinations of 

eigenelements; but this does by no means imply that  the extinction theorem is 

a consequence of (A). 

By the closure problem we mean the characterizing of the elements g, for 

which C~ = H, by the behaviour of the scalar product (9, g), when 9 runs 

through ~. From the relations 

(9~, r*~ g) = (T~ 9~, g) = Z-(9~., g), ">-- o, 


