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All solutionsshouldbe neatlywritten or type set. All majorstepsin proofsandalgorithmsmustbejustified.

1. (10 points)Usethe pumpinglemmato shav thatthelanguage{0"12723” : n > 0} is not context-free.

2. (20 points)Recallthe definition of the prefix of alanguagen the alphabets,
PrefiXL) = {z : zy € L for somey € £*}.
In this problemyou will givetwo differentproofsof thefactthatif L is context-freethensois Prefix(L).

(a) The PDA Proof: Let M = (Q,X%,T,6,q0, F) be a PDA. Constructa PDA M’ suchthat L(M') =
Prefix L(M)).

(b) The GrammarProof: Let G = (V, %, R, S) bea Chomsk normalform grammar Constructa context-
freegrammarG’ suchthat L(G') = Prefix L(G)). Startwith a Chomslky normalform grammaybecause
it is easierto reasonaboutthan a generalcontext-free grammar The grammarG’ shouldhave a new

nonterminald’ for eachnonterminalin G' andtherewill be new rulesaboutA4’. The newv nonterminalA4’
derivesall prefixesof terminalstringsw suchthat A derivesw.

3. (10points)Designa Turing machine(usinga statediagram)which decideghelanguage{0™1™2" : n > 0}.



