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1. Consideratwo-dimensionalfinite automaton(2D-FA) thattakesasinputrectangulararraysof symbolsasinput.

The automatonhasoneheadthat canmove in any of the four directions,that is, the transitionfunction maps�����
to
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. Theheadcanreadbut not write. Themachineacceptsby goinginto anaccepting

state.Show thattheemptinessproblemfor 2D-FAs is undecidable.Thatis, determiningif a2D-FA acceptsany

rectanglesis undecidable.

2. Now thatwe know thePostCorrespondenceProblemis undecidablewe canuseit asa basisfor showing other

problemsarealsoundecidable.To bespecificprove that the problemof giventwo context-freegrammars���
and ��� determiningif

��� ������� ��� ��� � is non-emptyis undecidable.Do thisby reducingPCPto this problem.
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