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ABSTRACT

The maximum distance, “ max—n — distance ” in a connected graph G is the
maximum of the distances from a singleton vertex v, v € V(G) to the vertices in a
subset S of a graph G, |S| =n — 1, n = 3, such that v does not belong to S, and
denoted by d,,,4x(v, §), that is:

Amax(,S) = max{d(v,u):u € S}, |S| =n—1, 3 <n <p, in which p is
the order of a graph G.

The polynomial for this distance of the graph G, “M, —polynomial”,
denoted by M,,(G; x), is defined by

M, (G; x) = Xorex@™ ¢ (G, k)xk

where m = min{d,,,,(v,S),v € V(G) — S,S € V(G) } and C,,(G, k) is the number
of pairs (v, S), such that d,,,,,(v,S) = k

The index for this distance, “M,, —index”, can be found by differentiating

M,, —polynomial with respect to x and then put x = 1, that is:
6max
Mp(6) = 5= Mp(G; )]zt = 2™ kCa (G, .

In this thesis, we have studied the M,, — polynomials and M,, — indices for
some of special graphs, cog — special graphs, thorn of special trees, and special
cycles graphs and then found the Hosoya polynomial and Wiener indices for all
the above graphs.

Also, we used some of artificial intelligence techniques to predict the
coefficients of Hosoya polynomial of trees that have order 11 or less and to
calculate the coefficients of the maximum distance polynomials “M,, —

polynomials™ for any simple connected graph.
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