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03-60-214 Computer Languages, grammars, and
trandators

Midterm exam (A) and solution

Section No Name Student Number Marks

Question | Max Score
10

10

10
30

© |0 N oo [0 [~ (W (N [k
6]

20

total 100

1. (10%) Fill in the blanks using the terms listed below.

Scanning isaso cdled linear andyss or __lexicad andyds . _Jlex and
_Lex__areexamplesof scanner generators. The primary inputs to scanner generators are
RE . When you run the scanner, the primary outputs are _Tokens.

scanner, linear analyss, hierarchica andyss, syntax andyss, lexicd andyss, lex, regex, Jex,
javaCUP, Yacc, CFG, Parser, BNF, EBNF, RE, DFA, NFA, token, parsetree, DTD, XML,
DOM.

2. (5%) Nondeterminism of afinite automaton can be viewed as which of the following?
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(&) when the machineisin agiven sate and reads the next input symbol, we know exactly
what the next sate will be;

(b) akind of paralld computation wherein several processes can be running concurrently ;
(c) Severd choices may exid for the next Sate at any point;

(d) an NFA, when running on an input string, it has a state with multiple ways to proceed.
Your answer: __b,c,d__.

3. (5%) If k isthe number of states of the NFA, it is always possible to create an equivaent DFA
with a most how many states?

@ K2
(b) 2k
(c) 2"
(d) k+5
Your answer: __ C

4. (5%) Trueorfdse (01)° 0=0(10)  Your answer is__true .

5. (5%) Giving the fallowing automaton.

(@ (2%) Trueor fdse It isan infinite automaton because it can recognize or rgect strings
of any length.  Your answer: _ fdse :

(b) (3%) Which string(s) can be recognized by the automata? Your answeris__ i, iil
i. 0101000000
ii. 0111111000
ii. 0000010000

iv. 1010000000

@

0,1

6. (10%) Find aregular expression for language over the aphabet {0, 1} in which dl the strings
contain at least two O's.
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Y our answer: (O]1)*0(0]2)*0(0j1)*

7. (10%) Describe as amply as possble in English (less than 15 words for each language) the
language corresponding to the regular expression

@ (5%) (0]1)*0(0]1)(1]0) Your answer:_any sring over {0,1} with the last third digit is
0.

(b) (5%) ab(abab)’a . Your answer:__any string over {ab} with odd number of b's.

Solution: A gtring in the language can start and end with aor b, it has a least one b, and after thefirst b
dl the b'sin the string appear in pairs. Any number of as can appear any place in the sring. Thus Smply
put, it is the set of strings over the adphabet { g, b} that contain an odd number of b's
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8. (30%) Given theregular expression (alb)* a(ajb).
(@ (10%) Draw the corresponding NFA diagram using the Thompson construction;

(b) (10%) Transform the NFA to DFA using subset congtruction. Y ou need to write the
derivation process and draw the resulting diagram;

(©) (10%) Minimize DFA.. Y ou need to write the derivation process and draw the resulting
diagram.
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9. (20%) Condder the EBNF définition for if satement in miniJava:
gamt - ifStmt| other
IfStmt > if "(" Bool ")" stmt [else smt]
Bool - trueffdse
(@ (5%) Rewrite (i.e., transform) the EBNF definition to context free grammar;
(b) (5%) Congtruct a parse tree for the if statement “if (true) if (fase) S1 else S27;
(©) (5%) Provethat the grammar is ambiguous,
(d) (5%) Transform the grammar into an unambiguous one.
a) dmt->ifStmtjother
ifSmt->if (Bool) smt | if (Bool) smt else smt

Bool->trueffdse
b) ifStmt
I | ]\
if ( Bool ) amt
| [ 1 ]\ \ \
true if ( Bool ) smt s dnt
| I I
fase S1 2
) hereis another parse tree:
ifSmt
[\ \ \
if ( Bood ) dmt dse dmt
| I 1] ]\ \
true if (bool ) smt S2
| |
fdse S1

d) smt > mSmt JuStmt
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m3mt—>if (bool) mStmt ese mStmt | other
uStmt-> if (bool) stmt | if (bool) mStmt uStmt
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