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Homework set4: Grammars, regular languages,and context-
freelanguages— due Monday 5 February

Total numberof pointsavailableon this homewvork is 150. Full creditis equivalentto 100 points.

1. (20 pts.) Whatis thelanguagegeneratedby thegrammarS— SSS| a ?
2. (20 pts.) Write agrammarfor thelanguageof theregularexpression(a+ b*c)d)*.
3. (30pts.) Give examplesof languageshatsatisfythefollowing conditions:

(a) L1 is regularandinfinite, Lo is notregular, andL1 C L.
(b) Lzisregular, Lsis notregular, andLy C L3.

4. (30pts.) Thereverseof astringx is denoted®, andis definedrecursvely asfollows: eR = ¢,
andfor o € 3, (x0)R = ox®.

Considerthefollowing grammarG over X = {a, b}:

S— asa
S— bSh
S—¢

Prove thatit is possibleto derive from Sary string of the form xR, wherex is ary string
over {a, b}.

5. (50 pts. - extracredit) Shav thatEnglishis not context-free.

If you wish to studyformal language$eyondthe brief introductionwe wereableto do in class,
herearesomegoodbooks,orderedrom moretheoreticakto moreapplied:

e Harry Lewis andChristosPapadimitriou:Elements of the Theory of Computation, Prentice-
Hall, 1981
e Gyorgy E. Révesz:Introduction to Formal Languages, Dover, 1991,$6.95

e Alfred V. Aho andJefrey D. Uliman: The Theory of Parsing, Trandation, and Compiling,
(2 vols.),Prentice-Hall 1972-73

e Alfred V. Aho, Ravi Sethi,andJefrey D. Ullman: Compilers. Principles, Techniques, and
Tools, Addison-Wesley, 1988



