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Pedepar:

1. Incepraniiiny po60Ty IPUCBSIY€HO BUBYEHHIO METPUYHUX 0A3UCIB i METPUYHOI PO3MIPHOCTI YHIUKIIYHUX
rpa@is Ta onuCy 3B'g43KiB MDK METPUYHOIO PO3MIPHICTIO YHILIMKJIIYHUX rpadiB Ta BiANOBigHUX iM nepeB. Y poOoTi
MIOBHICTIO 0XapaKTePU30BaHO YHILMKIIIYHI rpadu, 10 MAIOTh METPUYHY PO3MIPHICTb 2 i OIMCAHO iX CTPYKTYPY.
3okpema, I10Ka3aHo, 1110 B JOBLILHOIO Takoro rpada He icHye 1103a LIMKJIOM BEPIIMHYU CTelleHs 6ibuoro, Hix 3, a
MaKCHMMaJIbHU CTENiHb BEPUIVH B LIMKJIi HE IepeBUlIye 4 i ule B HeNapHOMY YHILMKIiYHOMY rpadi. [y noBHO]
Xapakrepu3salii YHIIUKIIYHUX rpadiB, 10 MAlOTb METPUYHY PO3MIPHICTD 2, BBEI,EHO IIOHATTS 6a3UCHOTO Ta
MiHOpHOTO rpadis, rpadis TuIly "MaBy4yoK" Ta ~HaIIBMABY4YOK'", & TAKOK KOHCTPYKLii OOIJIETEeHHS i IOBHOTO
obneTeHHs BKazaHux rpadis. OnucaHo 3B's130K MDK METPUYHMMU PO3MiPHOCTSIMU JiepeBa i I00y4,0BaHOTO 3 HbOTO
VHIIMKIIYHOTrOo rpada Ta 3HaleHO METPUYHY PO3MIpPHICTB KiCTSIKOBUX J€peB YHILMKIIYHUX rpadiB, METPUYHMN

0a3ycC IKUX MiICTUTh [Ba €JIEMEHTH.



2. The thesis is devoted to the study of the metric dimension of unicyclic graphs, in particular the characterization
of all unicyclic graphs with a metric dimension 2, and a description of the relationships between the metric
dimension of unicyclic graphs and their corresponding trees. In the thesis all unicyclic graphs, i.e. graphs with
exactly one cycle, with metric dimension 2 are completely characterized. Let G be a unicyclic graph, and G be its
cycle. It is shown that an arbitrary unicyclic graph with metric dimension 2 does not contain any vertex of degree
greater than 3 outside the cycle, i.e. for any v from V(G)oV(G™ ) degn(v)<3. Define a main vertex of a unicyclic graph to
be a degree-3 vertex voV(G') with the property that the component of G\E(G’) containing v has a vertex of degree 3.
We prove that a unicyclic graph of metric dimension 2 has at most two main vertices. At first, all unicyclic graphs
with vertices of degree at most 3 are characterized. The concept of basic and minor graphs, as well as the
construction of knitting and full knitting of graphs, was introduced. It was proved that the unicyclic graph with
vertices of degree at most 3, is either a basic, or a full knitting of the basic graph, or a minor graph, or a knitting of
a minor graph. It was proved that unicyclic graph with metric dimension 2 can not contain vertices of degree 5,
therefore the limitation that the maximum degree of any vertex in a cycle does not exceed 4 was given. Moreover,
such vertices can be at most two and only in an odd graph. The answer to the question how the vertices of degree
4 can be located in the cycle of graph and can they be the main vertices were given. For this purpose unispider and
semiunispider graphs were presented and was shown that if an odd unicyclic graph G has two main vertices and
two vertices of degree 4, then these vertices coincide. If the graph G contains two main vertices and one vertex of
degree 4, then one of the main vertices is the vertex of degree 4. Conversely, if the graph G contains two vertices
of degree 4 and one main vertex, then one of the vertices of degree 4 is the main one. If, for graph G, one vertex is
the main vertex and one has degree 4, then either these vertices coincide, or are arranged in a cycle at a distance
k, where |V(G")|=2k+1. For such graphs, the structure of knitting can also be used. It turns out that a unicyclic graph
G with vertices of degree 4 has dimn(G)=2 if and only if G is a unispider graph or knitting of some unispider graph G,
semiunispider graph or knitting of some semiunispider graph. Thus, the necessary and sufficient conditions in
which the unicyclic graph with vertices of degree 4 has a metric dimension 2 were formulated. Also in the thesis
the connection between the metric dimension of unicyclic graphs and the metric dimension of the trees formed of
the unicyclic graphs, or vice versa, depending on the method of adding or deleting the edge was considered. The
types of connections in which the metric dimension of the obtained unicyclic graph is equal to 2 were given, as
well as the types of connections in which the metric dimension of the obtained unicyclic graph is equal to 3 were
described. For this purpose, the concept of constructed and leaf-constructed graphs was introduced. It was also
showed the relationship between the metric dimension of a unicyclic graph and the metric dimension of its
skeletal tree. Since the corresponding skeletal tree for the graph is determined ambiguously, depending on the
method of deleting the edge to obtain that tree, its metric dimension may also change. So conditions under which
the skeletal tree of a unicyclic graph G with dimn(G)=2 has a metric dimension from 1 to 4 were described.
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