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ABSTRACT
Let f be a permutation of V(G). Define & (x,y)=|ds(x,y)-ds(f(x),f(y))| and the total
relative displacements of permutation fin/G,16(G)=>2¢ (X,y), over all the unordered
pairs {x,y} of distinct vertices of G. The smallest positive value of & (G) among all the
permutations f of V(G) is denoted by #(G) and the.maximum value of & (G) among all
the permutations f of V(G) is denoted by z*(G). The permutation f with & (G) = #(G)
is called a near automorphism of G-and the-permutation g with &,(G) = z*(G) is called
a chaotic mapping of G.
This thesis is devoted to investigate the‘permutations which are near automorphisms
and chaotic mappings respectively. In Chapter 1, we start with an introduction of the
total relative displacement and present a short survey of the existing literature. Then,
in Chapter 2, we study the graphs with small near automorphism values, and we
mainly characterize certain graphs G with z(G) = 2 and trees T with z(T) = 4. In
Chapter 3, our focus will be on the near automorphisms of the cycles C, and we prove
that 7(Cy) = 4.n/2]-4 for n > 4. We then study the trees T of order n with #(T) = 2n-4,
n > 3, in Chapter 4. (2n-4 is the maximum total relative displacement of a near
automorphism of an order n graph.) Before the end of this thesis, we also study the
lower bound of 7*(G) for some graph G. We obtain a better lower bound of paths P,
than the currently known one. Finally, we conclude this thesis with several remarks
which include the direction of further study and open problems.
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