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Figure 1: Grammar GG; and an LALR Parser for that Grammar




The action of an LALR parser for grammar GGy on the string (x+y*z) *x

0: (x+y*z) *x$

sd

0(4:x+y*z) *x$

85

0(4x5:+y*z) *x$

r6, goto 3
0(4F3:+y*z)*x$ F->x
r4, goto 2
0(4T2:+y*z)*x$ T->F
r2, goto 8
0(4E8:+y*z)*x$ E->T
s6

0(4E8+6:y*z) *x$

85

0 (4E8+6y5: *z) *x$
r6, goto 3
0(4E8+6F3:%z)*x$ F->y
r4, goto 9
0(4E8+6T9:*z) *x$ T->F
s7

0 (4E8+6T9*7:z) *x$
85

0(4E8+6T9*7z5: ) *x$
r6, goto 10

0 (4E8+6T9*7F10: ) *x$
r3, goto 9
0(4E8+6T9:)*x$ T->T*F
rl, goto 8
0(4E8:)*x$ E->E+T
si1

0(4E8)11:*x$

r5, goto 3

OF3:*x$ F->(E)

r4, goto 2

0T2:*x$ T->F

s7

0T2%7 :x$

sb

0T2*7x5:$

r6, goto 10
0T2*7F10:$

r3, goto 2

0T2:$

r2, goto 1

OE1:$

halt



Let G2 be the following ambiguous grammar, which illustrates the “dangling else” problem. The Parser
table has a shift-reduce conflict, which we resolve using the “closest if” rule. Informally, the alphabet symbols
have the following meanings:

S statement
L  list of statements
a statement with no control structure
w  while condition
i if condition
e else
b  begin
n end
1. S— 4,
2. S— W3Sh
35— i.§
4 S— '5% e %
5. S—= byL,n,
6. L — L10§2
7. L — epsilon
a w I e b n ef S L
0
1 halt
2
3
4
5
6
7
8
9
10
11
12
ACTION GOTO

Figure 2: G, and its LALR Parser Table, to Fill in



We can avoid the conflict by choosing an unambiguous context-free grammar equivalent to G, namely G3

below.

S—M,

S— U,
M—a,
M—w_-M,
U—w.U,
U—i,S,
M—igM,e,M,,
U—igM,e,U,
. M—= bl N
10. L—= LS,

11. L — epsilon
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Informally, the alphabet symbols have the following meanings:

statement

matched statement

unmatched statement

list of statements

statement with no control structure
while condition

if condition

else

begin

5 oo ~3» o wm

end
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a w I e b n ef S M U L
A| 5| S8 sl13 1] 2] 3
halt
rt | rl|rl|{sl0jrl|rl|rl
r2|r2 | r2 r2|r2| r2
3| r3|r3(r3|r3|r3|1r3
A| 5| S8 sl13 6 | 7
4| rd | rd | rd|rd | rd| 14
5| 15| r5 5| r5 |15
A| 5| S8 sl13 9| 2| 3
r6 | ré | ré r6 | ré | r6
s5| S8 sl13 11| 12
ve | r7 |7 | r7 | 7ol |ord
r8| r8 | r8 r8 | r8 | r8
ril| rll|rll ril| rll 14
A| 5|38 s13 | sl15 16| 2 | 3
91 rM | M9 r9|r|r|r
r10| r10| ri10 r10| r10
ACTION GOTO

Figure 3: LALR Parser Table for the Unambiguous Grammar Gj




1. E—=E,. +,E,
2' E% Elor30r7 * 4E5
3. E—=(sE7)g
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ACTION GOTO

Figure 4: LALR Parser Table for an Ambiguous Grammar Equivalent to G



