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The probabilistic method is a powerful tool in combinatorics, graph theory,
number theory, and combinatorial geometry. It involves proving facts by
designing and manipulating certain random experiments, whose outcomes
have properties that would be difficult to guarantee otherwise. We present
several techniques, including counting techniques, linearity of expectation,
alternation, and the Lovasz Local Lemma. We prove several results for
graphs and hypergraphs, including Ramsey numbers, hypergraph coloring,
dominating sets, independent sets, Hamiltonian paths, splitting graphs,
packing numbers, alliance numbers, and more, and present some recent
developments in these areas. Finally, we study several asymptotic results
for graph properties in random graphs.
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