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The Hadamard prorlrrct ,f * g of functioris .f and g holomorphic irr the unit disk D :: D(0, 1),
lvhereD(a.r),:{z€C:|z-a] <r}ftlra€Carrrlr,}0.wasrlefirrr:dirrthel9tłlceltrrrybv
Hadarrrard. Irr t}re case łvhere functions / arrd g are holomorphic in a certairr rreiglrborhood of
tlre,,ririgirr it t}re prodtrct is defincd lly tlre ltirnrtrla

-- "1(0)r','(0) .,D(O.n/g) J:r- f *g(z),:IL
tl,:o ('|)'

rvhere R7,, is tłre radius of corrr.ergence tll the power series. In sonre cases the Hzrdanrard product
f x g t:an be łrolomorpiricail_v exterrdecl orrtside the clisk D(O,B/.9). In natural tay there arised
tlre problerrr of deter-rrrinirtg a urrił,crsal dtlrrlain {} C C. to whicŁr one can extencl lrolorrtorpłricail1.
a functiorr f *g for all furrctior§ "f € Hol(A) and g e Hol(B). włrere A,B c C are clomains
ct-lrtiainirrg tlrc tlrigilt and tlre syntbol Hoi(()) stan,ds tor tirc r:lass of alł lrtllr;rnorphic funr:titlIrs
irtaclrlłrrairr().Se1, p(D)::strp({r)O:D(O.r) CD})foraset DcCcoritainirrgtheorigirr.
For given rlomains A.B c C rł,e rlcfirre t,lre class }l1(/.B) tlt al] dorrlaius (} c C to whiclr a
fłrłrction (f * s)ln,(,r,r(.r)r(s)) hłrs łrolornorphic exterrsiorr. One carr shovr. in a sirrlple u,av that fbr
cvel\, {ż ę 77t(A, B),

0c.4xB::a\(Ć\A.Ć\B),
rvhere . denotes the algebraic prodrrct of sets. Operation x is calied the star prorluct. The prcl-
blem of trolornorplric extensibility of the Hadanrarrl product tą.as solved in 1992 bv il,fiiller. Using
the fact that the Hadanrard product can be represented in the form of Parsełal irrtegrał. he
proved that the maximal in the serrse of irrclusion domain il Ht(A, B) is ttre conrrecterl conpo-
nent of A * B containing the origilr. Tlre fbilowirrg concept of gerreralizatiorr of the Haclamard
prodtict becanre the nrotir,ątiorr for u,riting this clissertation thesis. For all open sets A, B c C
let ?12(A,B) sta,nd ibr tlre class of all open scts O C C for łvhich there exists arr opera,tor,
T : Hol(A) x Hol(B) -- Hol(f}) satisf.ving the fol]orving conditiorrs:

ę) rj,t]) : f x g for a]l pol},nonrials / and g;

(ii) ForallsequencesN ] n* l,, e Hol(A) arrdN ) rtt--+ g,, e Hol(B) arrdall/ e Hcli(A) anci

9€Hoi(B),if f,lS 1irr,4and 9,5g,ntB,źłs??---+*oo,thenT(f,,g,,)!:3T(f,s)
in l). as n -,,+ łcc.

t,łrere t}re symbol '""u denotes rtniform convergence on compact sets.



The first chapter is errtirely devoted to the star product and its properties. Section 1.1

contains tłre basic properties of star product t}rat follorł, tlirectly from the ilefinition, such as

connectivity, cornnrtrtativitv or nronotonicity. In scctiorr 1.2 an altcrnative charactcrization of

the star pr.oclłrct anrl its applications are presented, Scction 1.3 cont,airrs thcorenrs a,hotrt thc star

prodltct, which catr be cleriucccl from tłle special propc-rties of nrappings C 
= 

z + Tr(z) :: PZ

łot p e C \ {0} Sections 1.4 arid 1,5 corrcerrl the topological ancl geornctrical propertics of

the star product, rcspectivelv. In section 1.6 thcre arc prcsentcd the characterizations of star

procllrct irr tłre casc, wherel the sets A and B are spirallikc domains with resPcct to the origin.

Irr the sccond cłraptcr tłrc .\-Haclanrard procluct Htr \\,łs defined, lv}rerc' )" : Z ---' C is a gil'en

sc{1uence satisfying the follorł,ing corrdition

',::xo 
,[Xł :O ancl 

';l":,lo 
i/F,r : O.

cf. Definition2.2.In the case, tvhere }o : 1 and )p : 0 fclr k e Z\{0}, the opcrator H1 coincirles

rł,ith the Harlanrarcl prodrrct operator x. Thercfore t}rc opcrator H1 is a natural gerreraiizatiorr

of thc operator. x. Repiacing the Hadarrrard product x by )-Hadarnirrrl product H1 t.;1}€ CaII

cle{ine in natural mannel the cclunterparts ?1ł(A,B) and ?tł(A, B) at the classes 111{A, B}

and T{2(A.B), respectir.ely. Section 2.1 contains t}re clefinition ałid basic prollerties of the )-
Hadarnarł1 procluct. Tlre rnain resrrlt of t}rc dissertatiorr t}resis is Thcorem 2.11. ivłrirłr inPlies irr

pirrticular that,4 * B ęllł(A,B). N{oreovcr. frorn Thcorcrrr 2.11 it follows t}rat the connccted

cornporrcrrt of tlre sct Ax B containing thel ol,igin belongs to the class }l| (,4 , B); ct. Corollar-v 2.12.

The Pir,rseval intcgral formula of H1 describcd iri Thcorcnt 2.10 plays a kcy rolc in the proof

of Theorem 2.11" A11 tłre results togcther with thcir proofs $rele presentecl in Sectiorr 2.3.

Sectiorr 2.2 providcs a fełr, aruriliary lernmas uscfrłl irr tłre proof of Tłreorerrr 2"] l-

Thc tłrird chaptcr contains cxanrplcs which i}lrrstrate the consir]era,tions fronr previous tn'o

chapters. Exanrplcs in Section 3.1 clcal with applications of variorrs methods of dctermirring tire

star proclłrct of sets. Section 3.2 inclicates tlre possiblr: applications of lcsults frolrr tłle secon<l

chaptcr,
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