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1. Consideatwo-dimensionafinite automator(2D-FA) thattakesasinputrectangulaarraysof symbolsasinput.
The automatorhasone headthatcanmove in ary of the four directions,thatis, the transitionfunction maps
Q xXtoQ x {U, D, L, R}. Theheadcanreadbut notwrite. Themachineacceptdy goinginto anaccepting
state.Show thattheemptinesgproblemfor 2D-FAs is undecidableThatis, determiningf a2D-FA acceptsary
rectangless undecidable.

2. Now thatwe know the PostCorrespondencBroblemis undecidableve canuseit asa basisfor shaving other
problemsare alsoundecidable.To be specificprove thatthe problemof giventwo contet-free grammarss,
andG» determiningf L(G1) N L(G2) is non-emptyis undecidableDo this by reducingPCPto this problem.



