CSE322
Winter Quarter2001
AssignmenB8
DueFriday, March2,2001

All solutionsshouldbe neatlywritten or type set. All majorstepsin proofsandalgorithmsmustbejustified.
1. (20points)ConsidethegrammarG = (V, %, R, E) where

vV = {T,F,E}

Y = {+,%(),id}
R = {E—-E+T,
E—>T,

T —TxF,
= T - F,

— P (B),
= F —id}

(a) Designa PDA Mt by the“top down” constructiorthataccepts(G). You may usea statediagram.Give
aleftmostderivationof (id + id) * id + id. Besideit give the sequenc®f configurationdrom M that
correspondso the leftmostderivation.

(b) DesignaPDA Mg by the“bottomup” constructiorthatacceptd.(G). Youmayuseastatediagram.Give
arightmostderivationof (id + id) * id + id. Besideit give the sequencef configurationdrom Mg that
correspondso therightmostderivation.

Note: Thetop down constructions givenin thebook (pagesl07-109).The bottomup constructionvasgiven
in classandis not foundin the book. It worksasfollows. Thereis aloop stateg, which hastwo roles. Thefirst
roleis to manageeduce steps.In areducestep,if A — « is aproductionthenthePDA in stateg, canremove
af from the stackandreplaceit with A. Naturally, helperstatesnay be neededo accomplishthis onesymbol
atattime. Thesecondoleis to manageshift steps.In a shift step,the PDA in stateg, cantake aninput symbol
andpushit onto the stack.No helperstatesareneededor this. The startstateg, pushes} onto the stackand
movesto stateg,. If S$ everappear®nthestackthenthe PDA canmove from ¢, to its only acceptingstateg;.

2. (10points)LetG = (V, %, R, S).
(a) A nonterminalA is productive if A =¢ w for somew € ¥*. Thatis, someterminal string can be

generatedrom A. Give analgorithmfor finding all the productive nonterminalsn agrammarG.

(b) Usethealgorithmin part(a)aspartof analgorithmfor decidingif thelanguageyeneratedby acontet-free
grammairis empty



(c) Usethealgorithmin part(a) to constructa context-freegrammarG’ suchthat L(G) = L(G") andfor all
o, if S =% athena =%, w for somew € £*. Thatis, G’ andG generatehe samelanguageandin G’
every partialderivationcanbe eventuallycompletednto the derivationof someterminalstring

3. (10points)Let M = (Q1, %, T, 61,q1, F1) beaPDA and M, = (Q2, X, 82, g2, F>) bea DFA.

(a) Useacrossproductconstructiorto build aPDA M suchthatL(M) = L(M;) N L(Mz). This shavsthat
the context-freelanguagesireclosedunderintersectiorwith regularlanguages.

(b) Stateabehaioral lemmafor your constructiorthatcanbeusedto shov L(M) = L(M;) N L(Ms).



