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We studied differential structures and fibration structures of 4-manifolds
by using shadows. The main achievements are as follows. (1) We provided the method of construction
of a shadow for a divide and shadow description of Lefschetz fibrations. (2) In terms of shadows, we

provided a sufficient condition for an acyclic 4-manifold with boundary the 3-sphere to be
diffeomorphic to the standard 4-ball. (3) We define shadows for 2-knots and provided some examples.
(4) We studied a correspondence between flow-spines and contact structures on 3-manifolds and
provided some examples.
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Lefschetz fibrations of divides and shadows
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