Abstract

Many chemical substances consists of moleciles. One of the primary goals of chen-
istry is to build relations between the chemical and physical properties of substance
and the structure of the corresponding molecules. Many results along these hnes have
heen obtained, Majority of such chemical rules are qualitative in nature. For example,
if 4 wolecule have -COOH group then that moleenle exhibits an acidic behavior.

A confury-long tendency in chemistry is to go a step further and to find quansita-
five relations of same kind, But, molecular structure is non-numerical notion. The
_-. easured physical and chemical properties of substances are quantities. So, to build
relation between molecular structure and any physico-chemical property, one must

transform the information contained in the molecular structure into a number, A

e

topological index is a quantily that is somchow calculated [rom the molecular graph
and for which we helieve that, it reflects relevant stractural featnres of the underlying
molecule.

Clhapter 1 of this dissertation deals with some basic definitions and notions from
cheiical graph theory. :

it chapter 2. we discnss that the spur grapl gives the maxinum zeroth-order
veneral Randi¢ index for o > L and genceral 51111'1—("01;11(}(’:tjiyiﬁ_\,’ inde:}éj v > 1 for trees
with given independence wumber. ‘ ‘.

We weneralize the Du et al. results for sum-connectivity index o chapter 3. We
find the naxitmum value for the general sum-conmectivity itedex of n—vertex frees and

n—vertex unicyclic graphs and characterize the extremal graphs. We atso discuss the

n—vertex unicyclic graphs with second maximum general sum-connectivity index.
In chapter 4, we extend the Goubko's result for any conuected graph with eyelo-
matic munher and characterize the minimal first. Zagreb index for graphs with fixed
number of vertices, pendant vertices and cyelomatic number,
In chapter 5, we find some exact formulae for the first reformnlated mdex of some

graph operations Le. cartesian produet. composition, join, link of graphs cete. and

vili




apply these results to graphs of general interest. In last chapter, we derive the exact
formulas for distance hased topological indices [or double graphs and apply these

results to special kinds of graphs.
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