CSE322
Winter Quarter2001
Assignmen6
DueFriday, Februaryl6,2001

All solutionsshouldbe neatlywritten or type set. All majorstepsin proofsandalgorithmsmustbejustified.

1.

In this problemyou will explore how to corvert an ambiguouscontext-free grammarinto an unabiluousone.
A contet-free grammaris ambiguousf thereis somew € L(G) suchthatw hasat leasttwo distinct parse
tree (or equialently, w hasat leasttwo differentleftmostderivations). Considerthe contet-free grammar
G = ({S,a,b},{a,b}, R, S) where

R={5—- 55,5 — aSh,S — ab}.

(a) Demonstrat¢hatG is ambiguousy showving two distinctparsetreesfor somestringin L(G)
(b) Giveanalternatve grammarfor L(G) thatis notambiguous.

. In this problemyouwill designa context-freegrammar Designa context-freegrammardor thelanguage

L={a"b"c""™ :n,m >0}

andgive aderivationof abbece. For eachnonterminaln your grammarexplain whatsetof stringsis derivedby
thenonterminal.

. In this problemyou will exploresomeclosurepropertiesof context-freelanguages.

(a) Shaw thatthe context-free languagesre closedunderunion. Thatis, giventwo contet free grammars
G1 = (V1, %1, Ry, 81) andGs = (V3, X3, Ra, So) constructnen grammaliG suchthatL(G) = L(G1)U
L(G>).

(b) Shav that the context-free languagesare not closedunderintersection. You can usethe fact that the
language{0™1™2™ : » > 0} is not context-free.

(c) Shaw thatthe contet-freelanguagesirenot closedundercomplement.



