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T h e m a i n theme of this thesis is the re la t ionship between the s t ruc tu re of a r i n g 
R and the categorical propert ies of classes o f R-moduIes . O n the one hand , given 
a r i n g R w i t h a pa r t i cu la r proper ty , such as commuta t ive or semi-s imple , wha t are 
the categorical propert ies o f a class o f modules over R, for example a l l modules , or 
finitely generated modules? O n the other hand, given a categorical p roper ty , w h a t 
is the algebraic s t ruc tu re of r ings R over wh ich a l l modules or sorne class of modules 
have the requi red p roper ty? For example, a classical theorem of Bass states t h a t 
R is left perfect i f and only i f every left / ř - m o d u l e has a pro jec t ive cover. 

Questions such as these have been a major concern o f 21st C e n t u r y studies in 
algebra, and Z e m l i č k a has been a major con t r i bu to r t o answering t h e m . T h e core o f 
th i s thesis consists of nine of his publ icat ions between 2001 and 2015, a l l publ ished 
in prest igious in t e rna t iona l journals . Five o f these are j o i n t publ ica t ions and four 
solely au thored by Z e m l i č k a . 

T h e thesis begins w i t h a 25-page extensive survey of publ ished research i n to 
classes o f rings de te rmined by a categorical property. I t cstablishes the n o t a t i o n 
and presents the h i s to ry of the p r o b l é m and the ma jo r k n o w n results, d a t i n g f rom 
the w o r k of Bass i n the 1960s up to the present day, 2016. I t emphasises the ma jo r 
role t h a t the Czech school has played i n th i s i m p o r t a n t area o f Algebra . T h i s 
chapter, whose B i b l i o g r a p h y contains 113 i tems, is i tself a major c o n t r i b u t i o n t o 
the field. 

T h e rest of the thesis is d iv ided in to four chapters, each con ta in ing one or more 
o f the papers ment ioned above. 

Chapter 2: S e l f - s m a l l m o d u l e s a n d s t r o n g l y s t e a d y r i n g s consists of 

A . Simeon Breaz and Jan Zeml i čka When every self-small module is finitely 
generated, J . A lgebra 315/2 , (2007), 823-893. 

B . Jan Z e m l i č k a When products of self-small modules are self-small, C o m m . 
A l g e b r a 36 /7 , (2008), 2570-2576. 

Chapte r 3: S m a l l m o d u l e s a n d s t e a d y r i n g s consists of 

C. Jan Z e m l i č k a Steadiness is tested by single module, A b e l i a n groups, r ings 
and modules , Proc. A G R A M 2000 Conference, A m e r . M a t h . Soc. Cont . 
M a t h . , 273, (2001), 301-308. 

D . Jan Z e m l i č k a Steadiness of regular semiartinian rings with primitive factors 
artinian, J . A lgebra 3 0 4 / 1 , (2006), 500-509. 

Chapte r 4: T h e d e f e c t f u n c t o r o f h o m o m o r p h i s m s a n d d i r e c t u n i o n s 
consists of a single i m p o r t a n t p á p e r 

E . Simeon Breaz and Jan Zeml i čka The defect functor of homomorphisms and 
direct unions, Algebr . Represent. Theory, 1 9 / 1 , (2016), 181-208. 



Chapter 5: R e f l e c t i o n o f c a t e g o r i c a l p r o p e r t i e s t o a r i n g s t r u c t u r e 
consists of the fo l lowing four papers: 

F . Jan Z e m l i č k a Socle chains of abehan regular semiartinian rings, J. Pure 
A p p l . Algebra , 217/6 , (2013), 1018-1025. 

G . T o m á š Penk and Jan Z e m l i č k a Commutative. tall rings, J . A lgebra A p p l . , 
13/4 , (2014). 

H . M . Tamer Kosan and Jan Z e m l i č k a Mod-retractable rings, C o m m . A lgeb ra 
42 /3 , (2014), 998 -1010. 

I . M . Tamer Kosan and Jan Z e m l i č k a On modules and rings with restricted 
minimum condition, Co l loq . M a t h . 140 /1 , (2015), 75-86 

T o summarise, Jan Z e m l i č k a has demonstrated by his scientific publ ica t ions and 
this Thesis t h a t he is a w o r t h y candidate for H a b i l i t a t i o n i n the Facul ty o f Ma the -
matics and Physics of Charles Univers i ty . 
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