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SOLUTION
Q2: Write a regular expression for each of the followings:

Q1: Consider the following e-NFA.
Convert it to its equivalent DFA by drawing its diagram and specifying a transition

table for its 6.

a). The set of strings over {a,b,c} in which all the a’s precede the b’s, which in turn
precede the c’s. It is possible that there are no a’s, b’s, or 's.

€ - a*b*c*
==
1 b). The set of strings of length two or more over {a,b} in which all the a’s precede the
b’s.

a*aab*+ a*abb*+a*b*bb

¢). The set of strings over {a,b,c} that begin with a, contain exactly two b’s, and end

&£ — CLOSE(q0) = {q0,q1,q3} 0 with cc.
0 1
{90, q1,93} (92,93} > a(a+c)*b(a+c)*b(a+c)*cc
{92,93} {q3} {q1}
{q3} {q3} %
{q1} {q2} 7
{a2} ] {q1}
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DFA +0 CFG

For example to get grammar: { 0"1" | n=0}U{0"1"| n=0}

Gl S —=081|e
G2 S, —>15,0] ¢

add this starting substitution rule

—
S rw 1 _ rw 2
2. If the language is regular - create a DFA and then convert to CFG as follows:

a. Make a variable Ri for each state qi of the DFA.

b. Add the rule Ri —aRj to the CFG if there is a DFA transistion (with a) from state Ri
to Rj.

c. Add the rule Ri — ¢ if qi is an accept state.

d. Make RO the start variable - where q0 is the start state of DFA.

example:

R1-->O0R2IR1[E) R| 45 an ot Sfofe.

R2 --> 1R1|0R2

R3 --> IR4|0R3|e
R4 --> OR3|1R4

RO --> R1|R3]e \

3\(.\

Mo

Test out the resulting grammar.
c. use this substitution rule R-->uRv

Example: 000111 S-->0Sl1je

Ambiguous grammar - grammar generates the same string in multiple ways (has several
different parse trees)

E—E+E | ExE | (B) |a

(EXPR) (EXPR)_,
/ N VN
(EXPR) (EXPR) (EXPR) wawwv/
/7 \
(EXPR) | (EXPR) (EXPR) | (EXPR)
( \ / \
a - a X a a + a X a

Two different parse tree for same string atax a

E-->ExE-->E+ExE-->a+ExE-->a+axE-->a+taxa
E-->E+E-->a+E-->a+ExE-->a+axE-->a+axa

Generated ambiguously - 2 different parse trees, not 2 different derivations (same
derivated string)

Leftmost derivation - leftmost variable is the one replaced
<<some CFL can be generated only my ambiguous grammars (inherently ambiguous)>>
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CSE 355 — Introduction to theory of computation
Quiz 19
April 11th 2013; Take home SOLUTION

Q1: Write a Turing Machine that accepts the language {a™b"c" | n > 0}.
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OL’JOMQ 5(a1,0) = (a1,a, R) Go it stte,
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b2b/L 6gs.8) = (gs,5, L)
U458 L 6(g9) = (@29, 1)
AN L 6(gs,0) = (g5,0, L)
%/72/L 3{gs,2) = (g3, 2,L)
K7 7y R 6(as,2) = (q0,2, R)

3‘3 '33 /K 8(44,9) = (a4, v, R)
E‘_—'? %/ K 5(414:2’) (Q4,Z R)
L7y s L 8(aa, 1) = (g5,1, L)
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