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Final Exam

Exercise 01: Choose the right answers (6 pts)

1. Which statements about parsing tables are 2. Which statement about top-down parsing is
correct? correct?
a. They are constructed during lexical O a. It is more powerful than bottom-up O
analysis parsing
b. They guide the parser’s actions based on [ b. It always requires backtracking O
state and input symbol
c. They are independent of the grammar O c. It cannot handle left recursion O
3. Which task cannot be handled by lexical analysis? 4. A syntax error is detected when:
a. Distinguishing identifiers from keywords [ a. The token sequence violates the grammar [
b. Detecting an illegal character O b. The program produces an incorrect result []
c. Detecting missing parentheses O c. A token does not match any regular O
expression
5. A shift/reduce conflict indicates that: 6. A grammar transformation that removes
left recursion
a. The input program contains a syntax O a. Preserves the language but may change the []
error parse tree
b. The grammar is ambiguous or unsuitable [ b. Changes the language generated by the ]
for the parsing method grammar
c. The grammar is not regular O c. Is required for all LR parsers ]

Exercise 02: (4 pts)

In LR parsing, explain how the constructed item automaton can be used to determine that the
grammar is not LR (0), SLR (1), LR (1), or LALR (1).

Exercise 03: (5 pts)

As part of its digital services, the Algerian Ministry of Transport requires automatic validation of
vehicle license plate numbers. A valid Algerian license plate contains only digits and follows the
format: zzzzzz-yyy-xx.

Question: Write a Flex program that reads a list of plates separated by commas and terminated by
a semicolon and classifies each plate as valid or invalid.
Example:

Input Output

The license plate 433338-102-02 is valid
433338-102-02,56897-301-16,776898-49-44; The license plate 56897-301-16 is invalid
The license plate 776898-49-44 is invalid

Exercise 04: (5 pts)

S - BB

Given the following grammar: G1 : { B—aB|b

1. Is the grammar G;SLR (1)? Justify your answer.
2. Using G4, analyze the string “aabaab”.
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correct? correct?
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analysis parsing
b. They guide the parser’s actions based on b. It always requires backtracking O
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a. The input program contains a syntax O a. Preserves the language but may change the
error parse tree
b. The grammar is ambiguous or unsuitable b. Changes the language generated by the ]
for the parsing method grammar
c. The grammar is not regular O c. Is required for all LR parsers ]

Exercise 02: (4 pts)

In LR parsing, explain how the constructed item automaton can be used to determine that the
grammar is not LR (0), SLR (1), LR (1), or LALR (1).
1. A Grammar is not LR (0) if any state in the automaton contains: 0.5pts * 6

a. A Shift/Reduce Conflict: A state has both a shift item (A —.a) and a final
production (B — [.).

b. A Reduce/Reduce Conflict: A state contains two or more different final
productions (A = a.and B - f3.).

2. Grammar is not SLR (1) if any state in the automaton contains:

a. A Shift/Reduce Conflict: A state with a shift on terminal a (A = .«) and a final
production B = f. with a in Follow(B).

b. A Reduce/Reduce Conflict: A state contains two or more different final
productions with overlapping follows (4 = a.,B = f.and Follow(4) N
Follow(B) # 0).

3. Grammar is not LR (1) if any state in the automaton contains:

a. A Shift/Reduce Conflict: A state with a shift on terminal o (A = . a, b) and a final
production B = f.,a with a in the lookahead.

b. A Reduce/Reduce Conflict: A state contains two or more different final
productions with the same lookahead (A - a., yand B = (.,y).

4. Grammar is not LALR (1) if any state in the automaton contains:

a. A Reduce/Reduce Conflict: A merged state contains two or more different final

productions with the same lookahead (A - a., yand B - .,y ). 1pts



Exercise 03: (5 pts)

As part of its digital services, the Algerian Ministry of Transport requires automatic validation of
vehicle license plate numbers. A valid Algerian license plate contains only digits and follows the
format: zzzzzz-yyy-xx.

Question: Write a Flex program that reads a list of plates separated by commas and terminated by
a semicolon and classifies each plate as valid or invalid.
Example:

Input Output

The license plate 433338-102-02 is valid
433338-102-02,56897-301-16,776898-49-44; The license plate 56897-301-16 is invalid
The license plate 776898-49-44 is invalid

% {
STUCTURE 1 pts
%}

%$x EROOR 0.25 pts

%%
[0-9]1{6}-[0-9]{3}-[0-9]{2} {printf("The license plate %s is wvalid\n"
, yytext) ;} 0.5 pts
, {} 0.5 pts
; {return 0;} 0.5 pts
{printf ("The license plate %s",yytext);
BEGIN ERROR;} 0.5 + 0.25 pts

<Error>{
; {printf (" is invalid\n"); return 0;} 0.5 pts
, {printf (" is invalid\n") ;BEGIN INITIAL;} 0.5 pts
{printf ("%s",yytext);} 0.5 pts
}
%%

int yywrap() { return 1; }
int main() {

yylex();
return O0;

Exercise 04: (5 pts)

S - BB

Given the following grammar: G1 : { B-aB|b

1. Isthe grammar G;SLR (1)? Justify your answer.
To prove that the grammar 1s SLR (1) we start by augmenting the grammar then we build

the automaton.
S"'—> S$
G1: S - BB

B—-aB|b



1.5 pts

B — b.

Then using the automaton, we draw the SLR (1) Table.
Before drawing the table, we must calculate the FOLLOW sets which will be as follows
Follow(S) ={$}

1 pts
Follow(B) ={a,b,$}
States Action Go To
a b $ S B

0 S3 S4 Error 1 2

1 Error | Error | Accept | Error | Error

2 S3 S4 Error | Error | 5 1.5 pts

3 S3 S4 Error | Error | 6

4 R3 R3 R3 Error | Error

5 Error | Error R1 Error | Error

6 R2 R2 R2 Error | Error

2. Using Gy, analyze the string “aabaab”. 1 pts

Stack Input Action
0 aabaab$ Shift(a), state = 3
0a3 abaab$ Shift(a), state = 3
0a3a3 baab$ Shift(b), state =4
0a3a3b4 aab$ R(B-> b)
0a3a3B aab$ State = 6
0a3a3B6 aab$ R(B-> aB)
0a3B aab$ State = 6
0a3B6 aab$ R(B—> aB)
0B aab$ State =2
0B2 aab$ Shift(a), state = 3
0B2a3 ab$ Shift(a), state = 3
0B2a3a3 b$ Shift(b), state = 4
0B2a3a3b4 $ R(B—> b)
0B2a3a3B $ State = 6
0B2a3a3B6 $ R(B—> aB)




0B2a3B $ State = 6
0B2a3B6 $ R(B> aB)
0B2B $ State = 5
0B2B5 $ R(S> BB)
0S $ State = 1
0S1 $ ACCEPT
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15 232334010909 7.0
16 232334009706 10.0
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32 232334008206 8.0
33 212134001247 7.0
34 212134004563 14.0

Signature de 'enseignant: (SILEM Abdelheq) Page 1 sur 1

Le: 20/01/2026



