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Abstract: We discuss various theories of modified gravity which aim to describe the whole
evolution of the universe, from early-time inflation via radiation/matter dominance and finally to
the dark energy era. Such unified evolution may be described in frames of the same modified
gravity. Special attention is paid to F(R) gravity where R is scalar curvature and modified Gauss-
Bonnet gravity. The modified gravity solves the problem of universe acceleration without the need
to introduce inflation or unknown dark fluid. The explicit models of such F(R) gravity are presented
where quantum gravity effects may also be taken into account. The possible generalizations of
modified gravity to non-local gravity, string-inspired gravity, and teleparallel gravity are briefly
discussed. A number of applications such as the qualitative change of mass-radius relation in
neutron stars or the anti-evaporation effect in multiple-horizon black holes are mentioned.
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