
CS 390 Test

March 2012

1. Answer the questions below for the language .L defined recursively as
follows:

Basis Clause: a €. L.
Inductive Clause: For any string a, if. x € .L, then raa, rab and rba e L.
Extremal Clause: Nothing is in .L unless it is obtained by the above two
clauses.

Questions:

(a) Obtain all the strings of .L of length 5. [4]

AqA4^6- Aqd 4& a44 {-a-
Aab^q hn&fr+ q^+&L
q+rt4\ aGq*L a6qdn-

(b) Describe L in English. The simpler the better. [8]
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(c) Find a regular expression for I. [8]
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2. Let S and ? be languages over {o,b}.
(a) Give a recursive definition of (,9 n ?). following the definition of Kleene
sta, *. [8]
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(b) Prove by General Induction (Structural Induction) that
(^9 n 7). g S* n 
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3 (a) Construct an NEA-A for a(ab*ba)* following Part 1 of Kleene Theorem
faithfully. Do not simplify your answer. [8]
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(b) Convert the NFA-A of (a) to an NEA with no A-transitions that accepts
the same language.[8]
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4. Simplify the following regular expressions:

(a) a(a* + a) + o-. [8]
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(b) (o + (b + bo)- + bor).. [8]
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5. Let S and ? be sets of states of an NEA-A. Prove or disprove that if
A(S) g A("), then ^9 

g 7. [10]
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6. Which of the following statements are true and which are false ? [20]

(a) For an NFA-A ,6*(q,A) : {q}. LA1D
tr

(b) ("U)' - r'U' for strings r and g, where r' denotes the reversal of r.F w"t
(c) For an NFA, 6*(q,xa) : 6(d*(q, n),a), where u is a string and a is asymbor. F UTC\,D

pe$(6.,xr
(d) A language is regular if and only if it is accepted by some DFA.

T
(u) (, * b)*a(a * b)*a(a + b)- is a regular expression corresponding to the
language of strings with exactly two a's. qffip{frrr>

F,
(f) (o * ab)* corresponds to the language of the strings over {a, b} that have
no substring bb. CaA ^trm ,rfr 6 A^ ^lltt'"cw,f t-(a."' 

tn< n^t ,t+ 4,,4-*ta^{,a,%,rqi,
(g) aa@gbgis a string in the language corresponding to (a * ab)..

T
(h) For a set of states ,S of an NEA-A, A(A(S)) : A(S).

(j) A string tu is accepted by an NFA if and only if d.(q6, w) g A, where q6

is its initial state and ,4 is its set of accepting states.

f $Cp,,u)o 4tf

T
(i) For a ianguage L, (1.)*: (r+)*. fS gfC t( V,)! L*u tL{'S ^ " "Lt'r


