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Preface 

The theory of ill-posed problems is a direction of mathematics which has de-
veloped intensively in the last two decades and is connected with the most var-
ied applied problems: interpretation of readings of many physical instruments 
and of geophysical, geological, and astronomical observations, optimization of 
control, management an d planning , synthesis of automatic systems , etc. De -
velopment o f the theory o f ill-posed problem s was occasioned b y the adven t 
of modern computing technology. 

Various areas of the theor y o f ill-posed problem s ca n b e included i n tra -
ditional area s o f mathematic s suc h a s functio n theory , functiona l analysis , 
differential equations , and linear algebra . 

The concept of a well-posed problem is connected with investigations by the 
famous French mathematician Hadamard of various boundary value problems 
for th e equations of mathematical physics . Hadamar d expresse d th e opinion 
that boundary value problems whose solutions do not satisfy certain continuity 
conditions are not physically meaningful , an d he presented example s of such 
problems. 

It wa s subsequentl y foun d tha t Hadamard' s opinio n wa s erroneous . I t 
turned ou t tha t man y problem s of mathematical physic s which are ill-posed 
in the sense of Hadamard and , i n particular , problem s noted b y Hadamar d 
himself have real physical content. I t also turned out tha t ill-pose d problems 
arise in many other areas of mathematics which are connected with applica -
tions. Suc h a  classical proble m o f mathematical analysi s a s the proble m of 
differentiation i s ill-posed if it is connected with processing experimental data. 

In our country several monographs have been published which are devoted 
to th e theor y o f ill-posed problem s an d thei r application s (se e [113] , [145] , 
[152], [164] , [184 ] an d [266]) . Th e presen t stat e o f th e theor y o f ill-pose d 
problems i s reflected mos t completel y i n the monograph o f A. N. Tikhonov 
and V. Ya. Arseni n [266 ] and in the recently publishe d monograp h o f V. K. 
Ivanov, V. V. Vasin and V. P. Tanana [113] . However, a number of important 

V 
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areas o f the theory o f ill-posed problem s ar e absen t o r littl e reflected i n th e 
monograph literatur e noted . Thi s refers , fo r example , t o ill-pose d problem s 
for concrete types of differential equations , problems of analytic continuation, 
inverse problems for differential equations , and problems of integral geometry. 

In the present monograp h the authors have attempted t o fill these gaps in 
the monograph literature on the theory of ill-posed problems, and also to give 
a new treatment o f some of its areas. 

The author s expres s thei r profoun d gratitud e t o A . L . Bukhgeim , wh o 
familiarized himsel f wit h th e manuscrip t i n detai l an d mad e a  numbe r o f 
useful remarks . 
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