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Go <P> — begin <S>and $

<S> - SS; <S>

<S> — begin <S> and ; <S>

<S> S A

Symbol State
1 3 4 5 6 9 10 | 11

begin S S S S
end R4 R4 R4 R4 | R2 | R3
: S
SimpleStmt S S S S
$ A
<program>
<stmts> S S S S

Figure 6.2 A Shift-Reduce action Table for Go
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Symbol State
0 1 2 3 4 5 6 9 10 | 11

begin 1 4 4 4 4
end 3
: 6
SimpleStmt 5 5 5 6
$
<program>
<stmts> 2 7 10 11

Figure 6.3 A Shift-Reduce go_to Table for Go
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Step |Parser Remaining Input Parser
Stack Action

(1) |O begin SimpleStmt ; SimpleStmt ; end $ |Shift

(2) (0,1 SimpleStmt ; SimpleStmt ; end $ Shift

(3) 1|0,1,5 ; SimpleStmt ; end $ Shift

(4) 10,1,5,6 SimpleStmt ; end $ Shift

(5) 10,1,5,6,5 ;end $ Shift

(6) 10,1,5,6,5,6 end $ Reduce4

(/) 10,1,5,6,5,6,10 |[end $ Reduce?2

(8) 10,1,5,6,10 end $ Reduce2

(9) 10,1,2 end $ Shift

(10) (0,1,2,3 $ Accept

Figure 6.4 Example of a Shift-Reduce Parser
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State 0 State 1
id _
S'— ¢S$ > S ide
S — eid
S—> le
S W‘
d| $ | S
0 1 4 5 State 2
14|44 SSed
2 4 3 4
3 4 4 4 ’
Figure 6.10 go_to Table State 3
S'—>S%e

Figure 6.8 CFSM for G2
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p| State 9

E—-Te

State 6

T —>(eE)
E >eE+T
E—>eT

T —-eid
T —e(E)

L

State 0
S > eES$ (
E >eE+T
E T
T —eid id
T - o(E) » State 5
T —>ide
A
E
id
Y
State 1
State 3
S >Ee$ " p] E >E+eT
E -Ee+T T >eid
T —>e(E)
$
T
State 2
State 4
S >ESe
E—-E+Te

Figure 6.11 CFSM for G1

+

State 7

T —>(Ee)
E -Ee+T

State 8

T—(E)e
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State o112 3|4 |56 |7|8]9]10

Adim S|S|A|S|R2/R4| S| S |R5|RS3

Figure 6.2
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X

State 0 E State 1 $ State 2
S—>eES$ A | S—Ee$ .\ | S>ES$e N
E—>eE+T {$+} E—>Ee+T {3+
E-eT {5+ +
T>eTP {$+4 P
T—eP {$+7 ] * y
Poeid {$+7 id 1 State 3
Poe® {57 E~E+eT (84

State 4 P T TP (349
N . - T>eP {$+9

T h T>Pe &4 Poeid {$+4
%k >k P—-e(E) {8+7

State 7 id
E—-Te {5+ State 5 ( T
T Te'P 543 Poide {5+ % %

* State 11

\ E-E+Te ($+}

State 8 State 6 T—>Te'P {$+7

T—TeP {53 P (eE) {8+ %
P—eid ‘{$+i} Id R E_ ..E o T r{)+} L> State 8
P—e(E) {3+ |E—-eT O+ *
T>eTP )+ E State 12
P T—-eP () "o X
P—eid {)+% E . :;E..l T'{;:}}

State 9 P>e® 5+3

T— TP e {3+ : ) +
; id State 19 State 17

;

State 10

P—ide {)+%

A\

State 18

\

State 14

State 13

T—>Pe )+

P— (E)e {$+7}

Figure 6.16 LR(1) Machine for G3
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State 16

%

State 17

E—~Et+eT )t}
T >eT*P )
T —>eP )+
P —eid {)+}
P—e(E) )+

T,

State 14

State 10

State 20

P—(Ee) )+}
E—~>Ee+T {4

State 15

P—(E)e ()t}

%

State 18

P —(eE) {)+}

— ®| E —eE+T

E—~eT ()
T —eTP )+
T—eP {+}
P—eid {+
P—~e(E) +}

xk

State 19

E-Te )t}

T TeP ()

l*

P
Vol
(
State 14

State 10

State 21

T —>T*eP )+
P —eid {)+}
P —e(E) ,)+1

Pl Lid State 10

E>E+Te ()t}
T —>Te*P {)+7

Figure 6.16 (continued)

State 22

T—->T*Pe )+
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State Lookahead
+ B ID ( ) $

0 S S
1 S A
2
3 S S
4 R5 R5 R5
5 R6 R6 R6
6 S S
*7 R3 S R3
8 S S
9 R4 R4 R4
10 R6 R6 R6

Figure 6.17 LR(1) action Function for G3
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*11 R2 S R2
12 S S

13 R7 R7 R7
14 R5 RS R5

15 R7 R7 R7

16 S S

17 S S

18 S S
*19 R3 S R3

20 R2 S R2

21 S S

22 R4 R4 R4

Figure 6.17 (continued)

ShiftReduce- 11



ﬂ |NS\'SU‘

Figure 6.18 CFSM for G3

State 0 | State $ | State2
E—HES*T S—~Ee$ + S—~ES$e
— 8 + .
E-oT E—~Ee+T
T—eTP
T—eP .
P—eid id
P—e (E)
P
State 4 - State 3
T .
( T>Pe id E-E+eT
T «TP
* T—+eP
State 7 P o>eid -
E >Te P—>.(E)
T Te'P State 5 B T
P—ide Li
State 11
* A
_ E-E+Te
| id T Te*P
State 8 )
id *
T—TeP State © State 8
P— eid ( | P (eE)
P— e (E) "|E—-eE+T
E—-eT E State 12
T—-eT*P o
P TP P~ (Ed)
P— eid E >Ee+T
v P — e (E)
State 9 b ) +
o State 7 Y
T~ TPe P( State 10
P—(E)e
State 4
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State Lookahead
+ * ID ( ) $

0 S S
1 S A
2
3 S S
4 R5 R5 R5 R5
5 R6 R6 R6 R6
6 S S
7 R3 S R3 R3
8 S S
9 R4 R4 R4 R4
10 R7 R7 R7 R7
11 R2 S R2 R2
12 S S
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State O

Elem — e (List,Elem)
Elem — o Scalar
Scalar — e Id

Scalar — e (Scalar)

State 1

Elem — (eList,Elem)
Scalar — (e Scalar)
List — e List,Elem
List — e Elem

Elem — e (List,Elem)
Elem — ¢ Scalar
Scalar — e Id

Scalar — e (Scalar)

Scalar

State 2

>

Figure 6.20 Part of the CFSM for G4

Follow(Scalar) = Follow(Elem) = {)}

Scalar — (Scalar o)
Elem — Scalar e
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State 0

S —eES$ {A
E—eE+T, {3+
E—-eT {$+}
T—-eTP {$+7
T—-eP ,{§+7
P—-eid ,{$+%
P—e(E) {8+7

\

State 1

LALR(1)

S—>Ee$ .\
E—Ee+T [$+}

State 7

E—Te
T—>Te*P

{)$+}
)8+

*
\/

State 8

T T*eP
P eid
P— o(E)

{8+
$+7}
)$+73

T L
\

\

\

State 2

S—~ES$e (A

\

P

\

State 9

T—TPe {)$+7

State 4 _ P State 3

T-Pe 05} E o EreT 0%
iq |T TP 08+
T—eP )%+
P—eid {)$+%

State 5 P—e(E) .08+

P—-ide ,{)$+7} T
A ( y
id State 11
State 6 EoErTe 084
o T—=Te*P ,{)$+%
P— (eE) )3+~
E—eE+T )+ Q»State 8
> E—-eT )t}
T—=eTP [+7
T eP W) E . State 12
P—>eid {)+7 P—(Ee) .{%+7}
P—e(E) ,$+% E—-Ee+T/ )t}
T L—t
lP u v) State 3
State 7
State 4 State 10

Figure 6.22 LALR(1) Machine for G3

P—(E)e {)$+7
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State Symbol

+ * 1D ( ) $ E T P
0 S5 S6 S1 S7 | S4*
1 S3 A
2
3 S5 S6 S11 | S4*
4* R5 | R5 R5 | R5
5 R6 | R6 R6 | R6
6 S5 S6 S12 | S7 | S4*
7 R3 | S8 R3 | R3
8 S5 S6 S9
9 R4 | R4 R4 | R4
10 R7 R7 R7 | RY7
11 R2 | S8 R2 | R2
12 S3 S10

Figure 6.35 SLR(1) Parse Table for G,
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State Symbol
+ * ID ( ) $ E T P

0 L6 S6 S1 S7 L5*
1 S3 A

3 L6 S6 S11 | L5*
6 L6 S6 S12 | S7 L5*
7 R3 S8 R3 R3

8 L6 S6 L4
11 R2 S8 R2 R2

12 S3 L7

Figure 6.36 Optimized SLR(1) Parse Table for G,
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E F T ID + ( ) $

E = | =2

F o 0> | 0>

T 0> 0> 0>

ID 0> o> | 0>
+ 2 | <o <0
( O | <0 | <0 | <0 <0

) 0> o> | 0>
$ O | <0 | <0 | <0 <0

Figure 6.40 Simple Precedence Parse Table for Gg
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Step Parse Stack Remaining Input
1 $ID+(ID+ID)$
2 |$<0 ID+(ID+ID)$
3 |$<0IDo> +(ID+ID)$
4 |$<0To> +(ID+ID)$
5 |[$<0F= +(ID+ID)$
6 |$<o0F 2+<o0 (ID+ID)$
7 |$<0F 2+<0(<0 ID+ID)$
8 |[$<o0F L+<0(<0IDo> +ID)$
9 |$<0F2+<0(<0To> +1D)$
10 |$<oFL+<0(<0F 2 +id)$
11 |[$<0F Z+<0(<0F2+<0 ID)$

Figure 6.41 Example of a Simple Precedence Parse

ShiftReduce- 19




|XSYSU‘

12 |$<0FL2 +<0(<0FL2 +<0ID o> )$
13 |$<0FZ+<0(<0F2Z+2To> )$
14 |$<0FL+<o0(<o0Fo> )$
15 |$<oF2+<0(2E =2 )$
16 |[$<0FL+<0(2EL2)0> $
17 |$<0oF2Z+Z2 To> $
18 |$<o0Fo0> $
19 |$2ZEZ $
20 |$ 2 EZS

Figure 6.41 (continued)
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