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ITEPIAHWVH:

Avtixeipevo pehétng tng ddaxTophc dlaTp3hc AmOTEAOUY Ol DLUGTAGEL TOTOAOYIXGY
YOPWV XL YEPIXWS SUTETAYUEVWY GUVOAWY (partially ordered sets 1, cuvniéotepa, posets),
oL yopox TNEWoUol autey pe Tivaxeg xou 1) évvola Tng xaohixdtnTag o xAdoelg frames xou
xhdoelg Bdocwy yia frames ol omoleg mpoodopiloviar and Evvoleg BlaoTACEWY.

Ewdwotepa, opllouue plo véo Tomohoyiny| didotaoT, tny quasi didotaor xdiuvdng, dim,,
uéoo amd TNy €vvola e quasi xdAudng evég Tomoloyol yweou. Amodelxviouue 6Tt 1
dim, elvon peyalltepn ¥ {on g xhaowhc ddotaong xdiudng, dim, xo mapouctdlouue
TOEAOELYHATA TOTOAOYXMY Y WewV, Teocdpiloviac T6co T ddotacy dim, 660 xau
owdotaon dim auteyv. Erlong, anodewvioupe pio tAndopa wiothtwy tng ddotacne dim,,
OTWS, Yol TOEADELYUa, To VEMpUA UTOY®OEoU, To Vewpnua adpolouatog xot To Yewernuo
ouuTayoTolnorg.

Yt ouvéyel, ueretdue to [lpdBinua Kadolxdtntoag, To omolo €yxertoaw otnv elpeon
xoOAXDY TOTOAOYIXOY YWewy (avtioTorya, xadolxodv frames) oe Sidpopec xhdoe 1o-
TOROYIXOV YWewv (avtioTorya, ¥Adoeic frames). Anodeixviouue 6Tt 6Ty XAdon GAWY TwV
xavovixwy frames mou €youv Bdpog uxpdtepo 1) (oo evog mandapiduou 7 xan wixer| ema-
Ywyir| otdotao, frind, uxpdtepn 1) on evog dataxTtinol aptduol a, uTdeyouy xodolxd
otoyelo. H yehétrn auth emtuyydveton Ue TOV Oplold xar T UeAETY ulog véac dtdoTaong
yio frames, v onofa xaholye wxpy| enaywyy| dtdotacy, frind, xou TG EVvolug NG Xo-
eecuevng xhdong frames.

YuveyiCovtag v gpeuvrtiny uelétr tou IpoPfifuatoc Kadohxdtnrag oe xhdoews frames,
optlouye véeg, yio T Vewplo TV frames, évvoieg, 6Twg tng xAdomg Bdocwy, Tng x0pecpEVng
xhdone Bdoewy, Tou xaohxol ctotyeiou yia xhdoeg Bdoewy xadae, eniong, TNy évvola
¢ Odotaong Bdong Tou Timou NG wixprc enaywyxic Swdotaong frind. Baowlduevol otig
TOPATAVG EVVOLES, ATOOELXVUOUNE OTL o€ xhdoT Bdoewy Yia frames, 1) onola tpoctopieTon
amo T Ve Budotaoy Bdorng, undpyouv xadoiixd cTovyEla.

Enfong, pehetdye tny order-oidoTtacT TETEQACUEVWY UEQIXWS DIATETAYUEVWY GUVOAWY
uéoa ond mivaxee. Ewdtepa, oe xde nenepaopévo poset (X,<) npocuptdue oy Aeyduevo
order-mivoxa A; Mehetdye 1B16TNTES 0WTOL TOU Tvoar X YoEox TNEICOUUE TIC YRUUUIXES
emexTdoEg TNG Peptxig Otdtalng < xou Ty order-0wdotacy Tou X yerCLOTOWWYTIS TOUG
order-nivaxec. Télog, Baclbuevor ota mapandve anoteréopata, dvouue Evav aiyopLiuo
YLt TOV UTOAOYIGPO TN)G order-OldoTacng evog Tuyalou TETEPAGUEVOL poset.

Emuniéov, yehetdue Tt Bidotaon xdAUPNG TETEQUOUEVRDY DXTUWTWOY UECA AT TIVOXES.
ITo cuyxexpuéva, PEAETAUE TI EVVOLES TeY minimal xaAbdewy xar Trg T8ENg auTWY Yéoa a-
06 order-rivoxeg xon mivoxeg tpdonTworg. Alvouyue Evay alyoprduo o onolog tpocdlopilel To
olvoho twv minimal xahOewv ot €va omodRToTE TETERUOUEVO OIXTUWTO xou Bactlouevot



o€ auTY| TN PEAETY Sivoupe €vay alyopriuo o omolog unohoyilel T BidoTacT Xdhung evog
TUYloU TEREPAGUEVOL OixTUWTOY. H uehétn authc Tng S1dcTaoTC OAOXANPOVETHL TULOUGCLS-
Covrag aryopiduoug ot onolot unoioyiCouv T didotaor xdhudng Tou yeauuxol adpoicuatog
XU TOU AEEIXOYEAUPLXOU YIVOUEVOU D00 OTOLOVOHTOTE TEMEQUOUEVWY DX TUWTHVY.

To epeuvnTind pépoc autrc g dlate3ric ohoxhnpaveton pe tn werétn tne Krull-tidotaong
TEMEQUOUEVMY ETWERICTIXWY DX TWTOY YECK amd join-mpwrta oTolyeld, Tpwta gihtea, xUpLa
pihtpa, order-mivaxeg xan wivaxeg mpéontwong. Ileprypdgpoviar véou yopuxtneiouol autoy
TWY EVVOLWY PECU OO aUTOUE Toug Tiivaxeg ot divovtan €vag ol yopilog Teocdlopiolol Tou
OLYOAOU TWY jOIN-TEWOTOY GTOYEIWY O Vo OTOONTOTE TETEPUOUEVD DIXTUWTO XL EVOg
aly6prduog uToloylouol Tou Uhoug TerepaoUévwy posets. Bdoet AV auTHOY TwV anoTEAE-
OUdTLY ETTUYYAVETU 0 UTohOYIoPOS TN Krull-0idotaomg yia €va 0Tol00HToTe TENEPACUEVO
EMUEPIOTING OXTUWTO UECA AT TUVOXES.
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ABSTRACT:

The study of dimensions of topological spaces and partially ordered sets (usually,
posets), the characterizations of those dimensions using matrices and the notion of uni-
versality in classes of frames and classes of bases for frames which are determined by
meanings of dimensions are the subjects of the doctoral thesis.

Especially, we define a new topological dimension, called quasi covering dimension,
dim,, using the notion of the quasi cover of a topological space. We prove that dim, is
greater than or equal to the classical covering dimension, dim, and we present examples
of topological spaces, computing their dim, and dim. Also, we prove many properties
of the dimension dim, such as the theorem of subspace, the addition theorem and the
compactification theorem.

Afterwards, we study the Universality Problem, which focuses on finding universal
topological spaces (respectively, universal frames) in various classes of topological spaces
(respectively, classes of frames). We prove that in the class of all regular frames with
weight less than or equal to a cardinal 7 and small inductive dimension, frind, less
than or equal to an ordinal «, there exist universal elements. This study is succeeded
by defining and studying a new dimension for frames, which is called small inductive
dimension. frind, and the notion of saturated class of frames.

Continuing with the research of the Universality Problem in classes of frames, we
define new notions for the theory of frames such as the notions of classes of bases, the
saturated class of bases, the universal element for classes of bases and the notion of base
dimension-like function of the type of the small inductive dimension frind, Based on the
above notions, we prove that in a class of bases for frames, which is determined by the
new base dimension, there exist universal elements.

Also, we study the order-dimension of finite partially ordered sets with matrices.
Especially, in every finite poset (X, <), we assign a matrix, called order-matrix, Ai. We
study properties of this matrix and we characterize the linear extensions of the partial
order < and the order-dimension of X using the order-matrices. Finally, based on the
above results, we give an algorithm which computes the order-dimension of an arbitrary
finite poset.

Moreover, we study the covering dimension of finite lattices. In particular, we study
the notions of minimal covers and their order using order and incidence matrices. We
give an algorithm which finds the set of all minimal covers of an arbitrary finite lattice
and based on this study we give an algorithm which computes the covering dimension
of an arbitrary finite lattice. This study is completed by presenting algorithms which
compute the covering dimension of the linear sum and the lexicographic product of two
arbitrary finite lattices.



The investigation of this thesis is completed by the study of the Krull-dimension
of finite distributive lattices through join-prime elements, prime filters, principal filters,
order-matrices and incidence matrices. New characterizations of these notions through
these matrices are given and an algorithm which finds the set of all join-prime elements
of an arbitrary finite lattice and an algorithm for computing the height of finite posets
are provided. Based on the above results, we succeed a computing of the Krull-dimension
for an arbitrary finite distributive lattice through matrices.



