Abstract

Let vertex and edge sets of graph G are denoted by V(G) and E{(G), respectively.
An edge-covering of G is a family of different subgraphs Hy, Hs,..., H; such that
each edge of E(G) belongs to at least one of the subgraphs H;, 1 € j < k. Then it
is said that G admits an (Hy, Ha, . .., Hy)-(edge)covering. If every H; is isomorphic
to a given graph H, then G admits an H-covering.

For a fixed graph H, a total labeling ¢ : V(G) U E(G) — {1,2,...,|V(G)| +
|E(G)|} is said to be H-magic if all subgraphs of G isomorphic to H have the same
weight.

One can ask for different propertles of a total labeling ¢. The total labeling is said
to be antimagic if the weights of subgraphs isomorphic to H are pairwise distinct.
Further restriction on the weights of subgraphs provides (a, d)- H-antimagic labelings
where the weights of subgraphs form an arithmetic progression with difference d and
first element a.

If graph G is a 2-connected plane graph then the H-antimagic labeling is equiva-
lent to d-antimagic labeling of type (1, 1,0), where weights of all faces form an arith-
metic seqitence having a common difference d and the weight of a face under a labeling
of type (1, 1,0) is the sum of labels carried by the edges and vertices on its boundary.

In the first part of the thesis we will study the notions, notatmns and definitions
about graphs and labeling of graphs.

In the second part of the thesis, we have three chapters on né;wly obtained results.
In the chapters we examine the existence of H¥ -supermaglc labehngs for graphs G%
obtained from two isomorphic graphs G and G’ by joining every c01Ip1e of corre-
sponding vertices v € V(G) and v' € V(G') by a path of length k +1. We show
that graphs G*(w), obtained from a graph G by joining all vertices in G to a vertex
w by paths of length k + 1, keep super H-antimagic properties of the :gri‘aph G. We
also examine the existence of the (HUG,)-supermagic labelings of Cart{asian product
G10G;, where G admits an H-covering and G- is a graph Qf even order. Addition-
ally, we show that if a graph G admits a (super) (g, 1)—tree-'antimagic labeling then
the disjoint union of multiple copies of the graph G keeps the same property.
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