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Pedepar:

1.V nucepraniiiitiii po60Ti JOCAITKEHO BJIACTUBOCTI BilOOpakeHb CKiIHUEHHUX KOMOIHaTOPHUX JIEPEB B cebe 3a
noromoroo rpagis MapkoBa, a TaKO>X TEOPETUKO-TpadoBi BIACTUBOCTI camux rpadis Mapkosa. BctaHoBieHO
ONTUMAJIbHI HIKHI Ta BEPXHI OILiHKM Ha KiJIbKiCTb AYT B rpadax MapkoBa Ta OnMcaHo BinoOpaskeHHs], Ha SIKUX L1
OLIiHKM JlocsraloTbcesl. [TopaxoBaHo KilbKicTb OyT B rpadpax MapkoBa B cepelHbOMY IJIs1 I€SIKUX KJIACiB BilOOPaKEeHb
Ha gepeBax. OxapaKTepu30BaHO BinoOpaxkeHHs, rpadu MapKoBa SIKUX € IOBHUMHU, IOBHUMU IBOYACTKOBUMU,
IV3'IOHKTHUMU 06'€JHAHHSIMU LIMKJIiB Ta KOKHA /IyTa SIKUX € IeTJiel0. BBegeHo oHATTS nepennopsaaky Mapkosa Ta
IIOCTIiIXEHO BJIACTUBOCTI IOro MaKCUMaJIbHUX esieMeHTiB. JIiHiliHi Ta MEeTpUYHi BiloOpaskeHHs 0XapaKTepu30BaHO B
TepMiHax rpadis MapkoBa Ta B TepMiHax Nepeanopsuky Mapkosa. JJoBe[ieHO, 10 KO>KHE IepeBO 3 He MEHIEe HiX
TPbOMA BEPLIMHAMMU JIOIyCKAE PO3TATYIOUE BiJOOPAKEHHS 3i C1a0KO 3B’13HUM (CHUJIBHO 3B'I3HUM, SIKIIO 1€PEBO

MICTUTP OCKOHaJIe IapyBaHHs) rpadoM MapKoBa Ta aHTUPOBTATYIOUE BiloOpaXkKeHHs i3 CUJIBHO 3BSI3HUM Irpadom



Mapkosa. [l7151 6;1yKaHb OTPUMAaHO $IBHI (POPMYJIN IJIs1 KiIBKOCTI C/IaOKUX KOMIIOHEHT Ta KiJIbKOCTI Ayr B rpadax

Mapkosa.

2. In this work we study self-maps on vertex sets of finite combinatorial trees via their Markov graphs as well as
graph-theoretic properties of Markov graphs. We present optimal lower and upper bounds on the number of arcs
in Markov graphs and characterize the maps which attain these bounds. The average number of arcs in Markov
graphs for arbitrary maps, permutations, cyclic permutations and the so-called neighborhood maps is calculated
explicitly. We also present characterizations of maps whose Markov graphs are complete, complete bipartite,
disjoint unions of cycles, with every arc being a loop. We define the notion of a Markov preordering and study the
properties of its maximal elements. Linear and metric maps are characterized in terms of the corresponding
Markov graphs as well as in terms of the Markov preordering. We also study the properties of expansive and anti-
expansive maps which form two extremal classes of maps with respect to the number of loops in their Markov
graphs. In particular, it is proved that for every tree with at least three vertices there exists an expansive map with
a weakly connected (strongly connected, provided the tree has a perfect matching) Markov graph as well as an
anti-expansive map with a strongly connected Markov graph. For neighborhood maps we obtain explicit formulae
for the number of weak components and the number of arcs in their Markov graphs. We also present formulae for
the average number of -positive and -negative arcs in Markov graphs for a given map. For an orientation the
classes of -positive and -negative maps are defined. Criteria for a given linear or a metric map on a tree to be -
positive ( -negative) are obtained.
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