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We carried out the following research using 2-dimensional polyhedra called
spines and shadows, which combinatorially describe differentiable 3- and 4-manifolds. Focusing on
the correspondence between the Reeb flows of contact structures and positive flow spines, we proved
the existence of contact structures for positive flow spines. Further, we showed the surjectivity of

the map from the set of positive flow spines to the set of contact structures given by this
correspondence. We also gave explicit representations of the fundamental groups of the complements
of shadows. On a related topics, we have studied the Goeritz groups of Heegaard splittings, and the
homotopy classification of global defects.
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