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Winter Quarter2001
Assignment/
DueFriday, February23,2001

All solutionsshouldbe neatlywritten or type set. All majorstepsin proofsandalgorithmsmustbejustified.

1.

(10 points) Designa context-free grammarthat generateshe setof regular expressiongfully parenthesized)
overanalphabet. In your definitionyou will wantto differentiatethe symbole from theemptystring.

. (10 points) Given context-freegrammarsG; = (V1,%1, R, 51) andGs = (V2, X, R, S»), designcontext-

freegrammargz suchthat:
(@) L(G) = L(G1)L(G2) (concatenation),
(b) L(G) = L(G1)* (Kleenestar),
(€) L(G) = L(G1)* (reversal).

. (10points)Considerthe context free-grammar:

S — ASA|Ae
A — 011

Usethe methoddescribedn classto corvertthe grammarinto Chomsly normalform. In this methoddo the
stepsn thefollowing order: (i) addanew startsymbolif ¢ is generatedby thegrammay (ii) shorterproductions
whoseright handsidesarelongerthan2, (iii) remove e-rules, (iv) remove unit rules, (v) make all right hand
sidesof length2 into nonterminals.

. (10 points)A context-freegrammarG = (V, X, R, S) is right-linear if every productionin R hasoneof the

following forms(i) A — wB whereA, B € V andw € ¥* or (ii)) A — w whered € V andw € X*.
(a) Considertheright-lineargrammarG = (V, X, R, S) where
V. = {S5,4,B}
b {a,b}
R = {S—aaS,5 —abA,S —¢,A—bA,A— baB,
B — aB,B — bbS}

DesignanNFA thataccepts(G).
(b) Provethatthelanguagegeneratedby aright-lineargrammais alwaysregular.



