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PREFACE* 

The las t fiftee n year s hav e see n th e birth an d significan t 
growth o f th e theor y o f nonselfadjoin t operators . Bu t un -
like th e spectra l analysi s o f sel f adjoint operators , th e ne w 
theory ha s no t had it s physica l counterpart . Fo r a  lon g 
time physics provide d a  field o f activit y onl y fo r th e prob -
lem o f expansio n i n eigenfunctions , closel y relate d t o th e 
Fourier metho d i n th e theor y o f oscillations . Invarian t 
subspaces, triangula r model s an d representations , charac -
teristic function s an d othe r importan t concept s an d result s 
had n o interpretation i n physics, a  stat e o f affair s whic h i s 
the mor e regrettabl e becaus e th e tie betwee n mathematic s 
and physics ha s alway s bee n especiall y fruitfu l i n th e theor y 
of operators . 

The theor y o f ope n system s develope d i n thi s book orig -
inated i n a n attemp t t o remov e thi s deficiency , bu t i t als o 
has independen t interest . Th e theor y o f ope n system s trie s 
to uncover th e structur e o f a  given physical syste m an d t o 
develop method s fo r th e solutio n o f concret e problems. O f 
course, thi s theor y wil l be successfu l a t present onl y fo r 
certain classe s o f physical system s an d fo r th e tim e bein g 
one canno t forese e ho w far i t wil l advanc e i n th e future . 

The question s discusse d i n th e book ar e o n the border -
line between mathematic s an d physics. A s a  result , th e 
mathematical definition s ar e ofte n motivate d b y preliminar y 
arguments an d example s fro m physics . Althoug h th e basi c 

* This translatio n incorporate s correction s an d addition s furnishe d b y th e 
author. 
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Preface 

results ar e formulate d a s theorem s an d ar e rigorousl y 
proved, a  desirabl e degre e o f generalit y an d logica l com -
pleteness i s no t alway s maintained , particularl y i n connec -
tion wit h resolution . 

It i s assume d tha t th e reade r i s familia r wit h th e basi c 
theory o f operator s a s presented i n th e book by N . I . 
Ahiezer an d I . M . Glazma n [2] , (se e als o [38 , 41]) . I n th e 
present boo k th e necessar y informatio n o n nonselfadjoin t 
operators i s eithe r presente d i n ful l a s neede d o r i s state d 
without proof, wit h a  reference t o th e relevan t literature . 
For th e importan t clas s o f system s wit h a  finite numbe r o f 
degrees o f freedo m th e correspondin g operator s ar e de -
fined i n finite-dimensiona l space s an d i n thi s cas e requir e 
only linea r algebra . Furthe r informatio n o n the theor y o f 
open system s an d operato r cluster s i s give n i n th e book by 
M. S . Livsi c an d A . A . Jancevic , n Theory o f operato r 
clusters i n Hilber t spaces" , Kharko v University , 1971 . 

M. LcvX-i c 
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