Required Exercises

Exercise 1

Consider the following context-free grammar G:
S— SS+[S5*|a
1. Is the string a + a * a in L(G)? [10 points]
2. Give a leftmost derivation for the string aa * aa + *. [10 points]
3. Give a rightmost derivation for the string aa * aa + *. [10 points]

4. Give a parse tree for the string aa * aa + *. [10 points]

5. Give an equivalent grammar without immediate left recursions. [10 points]

1. AFFENE, ZGERBERZRIRAas & LA+ B SR F AT &,

2.

1 S -> SS* -> SS*S* -> aS*S* -> aa*S* -> aa*SS+* -> aa*aS+* -> aa*aa+*
3.

1 S -> SS* -> SSS+* -> SSa+* -> Saa+* -> SS*aa+* -> Sa¥*aa+* -> aa¥*aa+*
4,

S S *
S § * § § +

5.

1 s -> as'
2 S'" -> S+S'|s*S'|€
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Exercise 2

Consider the following grammar G:
S — aB
B — S+ Ble

1. Construct the predictive parsing table for G. Please put down the detailed steps,
including the calculation of FIRST and F OLLOW sets. [25 points]

2. s the grammar LL(1)? [5 points]

3. Can an LL(1) parser accept the input string aaaa + +-+7? If yes, please list the moves
made by the parser; otherwise, state the reason. Before parsing, please resolve
conflicts in the parsing table if any. [20 points]

FIRST sets
1  FIRST(S) = {a}
2 FIRST(B) = FIRST(S) U {e} = {a, €}
3 FIRST(+) = {+}
FOLLOW sets
1 FoLLOW(S) = {+, $}
2  FoLLow(B) = {+, $}

forS — aB

FIRST(aB) = {a}, BBAIRINS — aBEIM[S, a]
for B — S+B

FIRST(S+B) = {a}, BBARAINB — S+BEIM[B, a]
forB—e

FIRST(€) = {e}, FOLLOW(B) = {+, $}, BRAIAIN B — €ZIM[B, +], i1 B — eZIM[B, $],

Non-terminal symbol Input symbols
a + $
S S—aB
B B—S+B B—oe B—e

2. BLLONXGE, EATRNRSAFEE AR MR LFERTE
3. zZLL()ptrEsTLIES Baaaa + ++.

LB bariip: BAE i 03Uy
1 $S aaaa+++$ S —aB

2 $Ba aaaa+++$ "a"[LHg
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3 $B aaat++$ B — S+B
4 $B+S aaa+++$ S —aB
5 $B+Ba aaa+++$ "a"ULHg
6 $B+B aat+++$ B — S+B
7 $B+B+S aa+++$ S—aB
8 $B+B+Ba aa+++$ "a"ILhg
9 $B+B+B at+++$ B — S+B
10 $B+B+B+S at++$ S—aB
1 $B+B+B+Ba at++$ "a"[LEg
12 $B+B+B+B +++$ B—e

13 $B+B+B+ +++$ "+"DLfg
14 $B+B+B ++$ B—e

15 $B+B+ ++$ "+"[ILfig
16 $B+B +$ B—e

17 $B+ +$ "+"DLfg
18 $B $ B—e

19 $ $ "$"ILiig

Optional Exercises

Exercise 1

Consider the following context-free grammar:
BE — A | EiEaEE
s — EW | IR
A—IR| B | b

The grammar can produce sentences such as “FEER{R". Is the grammar ambiguous? If yes,
please give one sentence and its multiple parse trees. If no, state the reason. [5 points for
the yes/no answer and 15 points for the justification]

FEZXM, ATERR, EERTEER (RIRME) " GEFRREERRFARITRM .
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