Ma2201/CS2022 Foundations Of CS Spring, 2017
Double Down Quiz 1100 PRINT NAME:
SIGN:

[1 - Ordinary [1 - Replace F1- Double Down

1. (4 pts) Given a grammar G:
G

AB|C

AC | AB | BC' | BD
BC | BD |a|bb
CC' | aa | bbb

aa | bb

Express as an equivalent grammar with no left recursion.
& A, B and C have left recursion, so we introduce R4, Rp, and Rc.
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G':S — AB|C

A — BC|BD|BCR,|BDR,
Ry — C|B|CRa|BRy4

B — al|bb|aRp|bbRE

Ry — C|D|CRg|DRs

C — aal|bbb|aaRc | bbOR:
Rc — C|CRc¢

D — aa|bb

2. (4 pts) Give a regular expression for the language L C {a, b, c}* consisting of all strings
which contain the substring abab as well as the substring baba.

& There are many ways to do this. The two subwords to be included can occur in either
order and can intersect in either 1 or 3 characters, in which case the string contains ababa
or babab which is sufficient to insure the string is in the language. So

(a U bU c)*[ababa U babab U abab(a U b U ¢)*baba U baba(a U b U ¢)*ababl(a Ub U c)*

3. (2 pts) On the back of this page, draw the state diagram of an automaton, deterministic,
or non-deterministic, which expresses the language in problem 2.
& [s much easier to use a non-deterministic machine following the idea of problem 2.
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