
C
o
m

p
ile

rc
o
n
s
t
ru

c
t
ie

n
a
ja
a
r
2
0
1
3

h
t
t
p
:
/
/
w
w
w
.
l
i
a
c
s
.
n
l
/
h
o
m
e
/
r
v
v
l
i
e
t
/
c
o
c
o
/

R
u
d
y

v
a
n

V
lie

t

k
a
m
e
r
1
2
4

S
n
e
lliu

s,
te

l.
0
7
1
-5

2
7

5
7
7
7

rv
v
lie

t(a
t)lia

c
s(d

o
t)n

l

c
o
lle

g
e
4
,
d
in
sd

a
g

2
4

se
p
te

m
b
e
r
2
0
1
3

S
y
n
ta

x
A
n
a
ly
sis

(2
)

1

4
.1

P
a
rs
e
r’s

P
o
s
it
io
n

in
a

C
o
m

p
ile

r
(fro

m
c
o
lle

g
e
3
)

-

so
u
rc
e

p
ro

g
ra

m
L
e
x
ic
a
l

A
n
a
ly
se

r

-
to

k
e
n

�

g
e
t
n
e
x
t

to
k
e
n

P
a
rse

r
············ -

p
a
rse

tre
e

R
e
st

o
f

F
ro

n
d

E
n
d

-

in
te

rm
e
d
ia
te

re
p
re
se

n
ta

tio
n

S
y
m
b
o
l

T
a
b
le

@
@

@
@

@
@

@
@

@I @
@

@
@

@
@

@
@
@R

6?
�

�
�

�
�

�
�

�
�� �

�
�

�
�

�
�

�
�	

•
O
b
ta

in
strin

g
o
f
to

k
e
n
s

•
V
e
rify

th
a
t
strin

g
c
a
n

b
e
g
e
n
e
ra

te
d

b
y
th

e
g
ra

m
m
a
r

•
R
e
p
o
rt

a
n
d

re
c
o
v
e
r
fro

m
sy

n
ta

x
e
rro

rs

2

P
a
rs
in
g

(fro
m

c
o
lle

g
e
3
)

F
in
d
in
g

p
a
rse

tre
e
fo
r
g
iv
e
n

strin
g

•
U
n
iv
e
rsa

l
(a

n
y
C
F
G
)

–
C
o
c
k
e
-Y

o
u
n
g
e
r-K

a
sa

m
i

–
E
a
rle

y

•
T
o
p
-d

o
w
n

(C
F
G

w
ith

re
stric

tio
n
s)

–
P
re
d
ic
tiv

e
p
a
rsin

g
–

L
L

(L
e
ft-to

-rig
h
t,

L
e
ftm

o
st

d
e
riv

a
tio

n
)
m
e
th

o
d
s

–
L
L
(1

):
L
L

p
a
rse

r,
n
e
e
d
s
o
n
ly

o
n
e
to

k
e
n

to
lo
o
k

a
h
e
a
d

•
B
o
tto

m
-u

p
(C

F
G

w
ith

re
stric

tio
n
s)

L
a
st

w
e
e
k
:
to

p
-d

o
w
n

p
a
rsin

g
T
o
d
a
y
:
b
o
tto

m
-u

p
p
a
rsin

g

3

4
.5

B
o
t
t
o
m

-U
p

P
a
rs
in
g

L
R

m
e
th

o
d
s

L
e
ft-to

-rig
h
t
sc

a
n
n
in
g
o
f
in
p
u
t,

R
ig
h
tm

o
st

d
e
riv

a
tio

n
(in

re
v
e
rse

)

•
S
h
ift-re

d
u
c
e
p
a
rsin

g

•
R
e
d
u
c
e
strin

g
w

to
sta

rt
sy

m
b
o
l

•
–

S
im

p
le

L
R

=
S
L
R
(1

)
=

S
L
R

–
C
a
n
o
n
ic
a
l
L
R

=
c
a
n
o
n
ic
a
l
L
R
(1

)
=

L
R

–
L
o
o
k
-a

h
e
a
d

L
R

=
L
A
L
R

4

B
o
t
t
o
m

-U
p

P
a
rs
in
g

(
E
x
a
m

p
le
)

E
→

E
+

T
|
T

T
→

T
∗
F

|
F

F
→

(E
)
|
id

C
o
n
stru

c
t
p
a
rse

tre
e
fo
r
id

∗
id

b
o
tto

m
-u

p
.
.
.

5

B
o
t
t
o
m

-U
p

P
a
rs
in
g

(
E
x
a
m

p
le
)

E
→

E
+

T
|
T

T
→

T
∗
F

|
F

F
→

(E
)
|
id

R
e
d
u
c
in
g

a
se

n
te

n
c
e

id
∗
id

F
∗
id

T
∗
id

T
∗
F

TE

B
o
tto

m
-u

p
p
a
rsin

g
c
o
rre

sp
o
n
d
s

to
rig

h
tm

o
st

d
e
riv

a
tio

n

E
⇒r
m

T

⇒r
m

T
∗
F

⇒r
m

T
∗
id

⇒r
m

F
∗
id

⇒r
m

id
∗
id

6

P
a
rs
e

T
re

e
s
a
n
d

D
e
riv

a
t
io
n
s

(fro
m

c
o
lle

g
e
3
)

E
→

E
+

E
|

E
∗
E

|
−

E
|

(E
)

|
id

E
⇒lm

−
E

⇒lm
−
(E

)
⇒lm

−
(E

+
E
)
⇒lm

−
(id

+
E
)
⇒lm

−
(id

+
id
)

�
��

@
@@�

��
@

@@

�
��

@
@@

E

−
E

(
E

)

E
+

E

id
id

M
a
n
y
-to

-o
n
e
re
la
tio

n
sh

ip
b
e
tw

e
e
n
d
e
riv

a
tio

n
s
a
n
d
p
a
rse

tre
e
s.

.
.

7

P
a
rs
e

T
re

e
s
a
n
d

D
e
riv

a
t
io
n
s

E
⇒lm

−
E

⇒lm
−
(E

)
⇒lm

−
(E

+
E
)
⇒lm

−
(id

+
E
)
⇒lm

−
(id

+
id
)

�
��

@
@@�

��
@

@@

�
��

@
@@

E

−
E

(
E

)

E
+

E

id
id

L
e
ftm

o
st

d
e
riv

a
tio

n
≈

W
L
R

c
o
n
stru

c
tio

n
tre

e
≈

to
p
-d

o
w
n

p
a
rsin

g
R
ig
h
tm

o
st

d
e
riv

a
tio

n
≈

W
R
L

c
o
n
stru

c
tio

n
tre

e
B
o
tto

m
-u

p
p
a
rsin

g
≈

L
R
W

c
o
n
stru

c
tio

n
tre

e
≈

rig
h
tm

o
st

d
e
riv

a
tio

n
in

re
v
e
rse

8



H
a
n
d
le
s

H
a
n
d
le
:

su
b
strin

g
th

a
t
m
a
tc

h
e
s
b
o
d
y

o
f
p
ro

d
u
c
tio

n
,
w
h
o
se

re
-

d
u
c
tio

n
re
p
re
se

n
ts

o
n
e
ste

p
a
lo
n
g
re
v
e
rse

o
f
rig

h
tm

o
st

d
e
riv

a
tio

n

E
→

E
+

T
|
T

T
→

T
∗
F

|
F

F
→

(E
)
|
id

R
e
d
u
c
in
g

a
se

n
te

n
c
e

id
∗
id

F
∗
id

T
∗
id

T
∗
F

TE

B
o
tto

m
-u

p
p
a
rsin

g
c
o
rre

sp
o
n
d
s

to
rig

h
tm

o
st

d
e
riv

a
tio

n

E
⇒r
m

T

⇒r
m

T
∗
F

⇒r
m

T
∗
id

⇒r
m

F
∗
id

⇒r
m

id
∗
id

H
a
n
d
le
s
/

n
o
t
a

h
a
n
d
le
.
.
.

9

H
a
n
d
le

P
ru

n
in
g

•
F
o
rm

a
lly,

if
S

∗⇒rm
α
A
w

⇒r
m

α
β
w
,
th

e
n

A
→

β
is

h
a
n
d
le

o
f
α
β
w

•
H
a
n
d
le

p
ru

n
in
g

to
o
b
ta

in
rig

h
tm

o
st

d
e
riv

a
tio

n
in

re
v
e
rse

–
w

is
strin

g
o
f
te

rm
in
a
ls

–
S
=

γ
0
⇒r
m

γ
1
⇒r
m

...
⇒r
m

γ
n
−
1
⇒r
m

γ
n
=

w

–
L
o
c
a
te

h
a
n
d
le

β
n
in

γ
n
a
n
d

re
p
la
c
e
β
n
(A

→
β
n
)
to

o
b
ta

in

rig
h
t-se

n
te

n
tia

l
fo
rm

γ
n
−
1

–
R
e
p
e
a
t
u
n
til

w
e

p
ro

d
u
c
e

rig
h
t-se

n
te

n
tia

l
fo
rm

c
o
n
sistin

g

o
f
o
n
ly

S

•
P
ro

b
le
m
s

–
H
o
w

to
lo
c
a
te

su
b
strin

g
to

b
e
re
d
u
c
e
d
?

–
H
o
w

to
d
e
te

rm
in
e
w
h
a
t
p
ro

d
u
c
tio

n
to

c
h
o
o
se

?

1
0

S
h
ift

-R
e
d
u
c
e

P
a
rs
in
g

C
f.

b
o
tto

m
-u

p
P
D
A

fro
m

F
I2

U
se

sta
c
k
to

h
o
ld

sy
m
b
o
ls

c
o
rre

sp
o
n
d
in
g
to

p
a
rt

o
f
in
p
u
t
a
lre

a
d
y

re
a
d

•
In
itia

lly,
S
ta

c
k

In
p
u
t

$
w
$

•
R
e
p
e
a
t

–
S
h
ift

z
e
ro

o
r
m
o
re

in
p
u
t
sy

m
b
o
ls

o
n
to

sta
c
k

–
R
e
d
u
c
e
a

d
e
te

c
te

d
h
a
n
d
le

o
n

to
p

o
f
sta

c
k

u
n
til

e
rro

r
o
r

S
ta

c
k

In
p
u
t

$
S

$

1
1

S
h
ift

-R
e
d
u
c
e

P
a
rs
in
g

C
f.

b
o
tto

m
-u

p
P
D
A

fro
m

F
I2

U
se

sta
c
k
to

h
o
ld

sy
m
b
o
ls

c
o
rre

sp
o
n
d
in
g
to

p
a
rt

o
f
in
p
u
t
a
lre

a
d
y

re
a
d

P
o
ssb

ile
a
c
tio

n
s
sh

ift-re
d
u
c
e
p
a
rse

r:
•
S
h
ift

sh
ift

n
e
x
t
sy

m
b
o
l
o
n
to

sta
c
k

•
R
e
d
u
c
e

re
p
la
c
e
h
a
n
d
le

o
n

to
p

o
f
sta

c
k

b
y
n
o
n
te

rm
in
a
l

•
A
c
c
e
p
t

a
n
n
o
u
n
c
e
su

c
c
e
ssfu

l
c
o
m
p
le
tio

n
o
f
p
a
rsin

g
•
E
rro

r
d
e
te

c
t
sy

n
ta

x
e
rro

r
a
n
d

c
a
ll
e
rro

r
re
c
o
v
e
ry

ro
u
tin

e

1
2

S
h
ift

-R
e
d
u
c
e

P
a
rs
in
g

(
E
x
a
m

p
le
)

E
→

E
+

T
|
T

T
→

T
∗
F

|
F

F
→

(E
)
|
id

S
ta

c
k

In
p
u
t

A
c
tio

n

$
id

1
∗
id

2
$

sh
ift

$
id

1
∗
id

2
$

re
d
u
c
e
b
y
F

→
id

$
F

∗
id

2
$

re
d
u
c
e
b
y
T

→
F

$
T

∗
id

2
$

sh
ift

$
T
∗

id
2
$

sh
ift

$
T

∗
id

2
$

re
d
u
c
e
b
y
F

→
id

$
T

∗
F

$
re
d
u
c
e
b
y
T

→
T

∗
F

$
T

$
re
d
u
c
e
b
y
E

→
T

$
E

$
a
c
c
e
p
t

P
ro

b
le
m
s
re
m
a
in

•
H
o
w

to
d
e
te

rm
in
e
w
h
e
n

to
re
d
u
c
e

•
H
o
w

to
d
e
te

rm
in
e
w
h
a
t
p
ro

d
u
c
tio

n
to

c
h
o
o
se

?

1
3

S
h
ift

-R
e
d
u
c
e

P
a
rs
in
g

(
E
x
a
m

p
le
)

E
→

E
+

T
|
T

T
→

T
∗
F

|
F

F
→

(E
)
|
id

S
ta

c
k

In
p
u
t

A
c
tio

n

$
id

1
∗
id

2
$

sh
ift

$
id

1
∗
id

2
$

re
d
u
c
e
b
y
F

→
id

$
F

∗
id

2
$

re
d
u
c
e
b
y
T

→
F

$
T

∗
id

2
$

sh
ift

$
T
∗

id
2
$

sh
ift

$
T

∗
id

2
$

re
d
u
c
e
b
y
F

→
id

$
T

∗
F

$
re
d
u
c
e
b
y
T

→
T

∗
F

$
T

$
re
d
u
c
e
b
y
E

→
T

$
E

$
a
c
c
e
p
t

P
ro

b
le
m
s
re
m
a
in

•
H
o
w

to
d
e
te

rm
in
e
w
h
e
n

to
re
d
u
c
e

•
H
o
w

to
d
e
te

rm
in
e
w
h
a
t
p
ro

d
u
c
tio

n
to

c
h
o
o
se

?

1
4

C
o
n
fl
ic
t
s

S
o
m
e
tim

e
s
sta

c
k

c
o
n
te

n
ts

a
n
d

n
e
x
t
in
p
u
t
sy

m
b
o
l
a
re

n
o
t
su

ffi
-

c
ie
n
t
to

d
e
te

rm
in
e
sh

ift
/

(w
h
ic
h
)
re
d
u
c
e

•
S
h
ift/

re
d
u
c
e
c
o
n
fl
ic
ts

a
n
d

re
d
u
c
e
/
re
d
u
c
e
c
o
n
fl
ic
ts

•
C
a
u
se

d
b
y

–
A
m
b
ig
u
ity

o
f
g
ra

m
m
a
r

–
L
im

ita
tio

n
o
f
th

e
L
R

p
a
rsin

g
m
e
th

o
d

u
se

d

(
e
v
e
n

w
h
e
n

g
ra

m
m
a
r
is

u
n
a
m
b
ig
u
o
u
s)

1
5

S
h
ift

/
R
e
d
u
c
e

C
o
n
fl
ic
t
(
E
x
a
m

p
le
)

“
D
a
n
g
lin

g
-e
lse

”
-g

ra
m
m
a
r

s
t
m
t

→
if

e
x
p
r
t
h
e
n

s
t
m
t

|
if

e
x
p
r
t
h
e
n

s
t
m
t
e
ls
e

s
t
m
t

|
o
t
h
e
r

S
ta

c
k

In
p
u
t

A
c
tio

n

$
...

...$
...

$
...if

e
x
p
r
t
h
e
n

if
e
x
p
r
t
h
e
n

s
t
m
t

e
ls
e
...$

sh
ift

o
r
re
d
u
c
e
?

R
e
so

lv
e
in

fa
v
o
u
r
o
f
sh

ift,

so
e
ls
e

m
a
tc

h
e
s
c
lo
se

st
u
n
m
a
tc

h
e
d

t
h
e
n

1
6



R
e
d
u
c
e
/
R
e
d
u
c
e

C
o
n
fl
ic
t
(
E
x
a
m

p
le
)

s
t
m
t

→
id

(
p
a
ra

m
e
t
e
r
lis

t
)

|
e
x
p
r
:=

e
x
p
r

p
a
ra

m
e
t
e
r
lis

t
→

p
a
ra

m
e
t
e
r
lis

t
,
p
a
ra

m
e
t
e
r

|
p
a
ra

m
e
t
e
r

p
a
ra

m
e
t
e
r

→
id

e
x
p
r

→
id

(
e
x
p
r
lis

t
)

|
id

e
x
p
r
lis

t
→

e
x
p
r
lis

t
,
e
x
p
r

|
e
x
p
r

S
ta

te
m
e
n
t
b
e
g
in
n
in
g
w
ith

p
(
i
,
j
)
w
o
u
ld

a
p
p
e
a
r
a
s
to

k
e
n
stre

a
m

id
(id

,id
)

S
ta

c
k

In
p
u
t

A
c
tio

n

$
...

...$
...

$
...id

(id
,id

)
...$

re
d
u
c
e
b
y
p
a
ra

m
e
t
e
r
→

id
o
r
b
y
e
x
p
r
→

id
?

1
7

R
e
d
u
c
e
/
R
e
d
u
c
e

C
o
n
fl
ic
t
(
E
x
a
m

p
le
)

P
o
ssib

le
so

lu
tio

ns
t
m
t

→
p
ro

c
id

(
p
a
ra

m
e
t
e
r
lis

t
)

|
e
x
p
r
:=

e
x
p
r

p
a
ra

m
e
t
e
r
lis

t
→

p
a
ra

m
e
t
e
r
lis

t
,
p
a
ra

m
e
t
e
r

|
p
a
ra

m
e
t
e
r

p
a
ra

m
e
t
e
r

→
id

e
x
p
r

→
id

(
e
x
p
r
lis

t
)

|
id

e
x
p
r
lis

t
→

e
x
p
r
lis

t
,
e
x
p
r

|
e
x
p
r

R
e
q
u
ire

s
m
o
re

so
p
h
istic

a
te

d
le
x
ic
a
l
a
n
a
ly
se

r

S
ta

c
k

In
p
u
t

A
c
tio

n

$
...

...$
...

$
...p

ro
c
id

(id
,id

)
...$

re
d
u
c
e
b
y
p
a
ra

m
e
t
e
r
→

id

o
r

S
ta

c
k

In
p
u
t

A
c
tio

n

$
...

...$
...

$
...id

(id
,id

)
...$

re
d
u
c
e
b
y
e
x
p
r
→

id

1
8

4
.6

L
R

P
a
rs
in
g

•
B
o
tto

m
-u

p
p
a
rsin

g
fo
r
la
rg

e
c
la
ss

o
f
C
F
G
s

•
L
R
(k

)
–

L
e
ft-to

-rig
h
t
sc

a
n
n
in
g

o
f
in
p
u
t

–
R
ig
h
tm

o
st

d
e
riv

a
tio

n
in

re
v
e
rse

–
k
sy

m
b
o
ls

o
f
lo
o
k
-a

h
e
a
d

•
L
R

p
a
rse

r
p
ro

s:
–

C
o
v
e
rs

a
ll
p
ro

g
ra

m
m
in
g

la
n
g
u
a
g
e
c
o
n
stru

c
ts

–
M

o
st

g
e
n
e
ra

l
n
o
n
-b

a
c
k
tra

c
k
in
g

sh
ift-re

d
u
c
e
p
a
rsin

g
–

A
llo

w
s
e
ffi

c
ie
n
t
im

p
le
m
e
n
ta

tio
n

–
D
e
te

c
ts

sy
n
ta

c
tic

e
rro

rs
a
s

so
o
n

a
s

p
o
ssib

le
(in

le
ft-to

-
rig

h
t
sc

a
n
n
in
g
)

–
C
a
n

p
a
rse

m
o
re

g
ra

m
m
a
rs

th
a
n

L
L
(k

)
p
a
rse

rs

•
L
R

p
a
rse

r
c
o
n
:
to

o
m
u
c
h

w
o
rk

to
b
e
c
o
n
stru

c
te

d
b
y
h
a
n
d
,

b
u
t:

L
R

p
a
rse

r
g
e
n
e
ra

to
rs

a
v
a
ila

b
le

1
9

L
R

P
a
rs
in
g

S
ta

c
k

s
0

s
1

...

s
m
−
1

s
m

X
1

...
X

m
−
1

X
m

L
R

P
a
rsin

g
P
ro

g
ra

m

�

�����

CCCCW

A
C
T
IO

N
G
O
T
O

P
a
rsin

g
ta

b
le

6

In
p
u
t

a
1

...
a
i
...

a
n

$

-
O
u
tp

u
t

2
0

S
im

p
le

L
R

P
a
rs
in
g

S
ta

te
s
a
re

se
ts

o
f
L
R
(0

)
ite

m
s

P
ro

d
u
c
tio

n
A

→
X
Y
Z

y
ie
ld
s
fo

u
r
ite

m
s:

A
→

·X
Y
Z

A
→

X
·Y

Z

A
→

X
Y
·Z

A
→

X
Y
Z
·

Ite
m

in
d
ic
a
te

s
h
o
w

m
u
c
h

o
f
p
ro

d
u
c
tio

n
w
e
h
a
v
e
se

e
n

in
in
p
u
t

L
R
(0

)
ite

m
s
a
re

c
o
m
b
in
e
d

in
se

ts

C
a
n
o
n
ic
a
l
L
R
(0

)
c
o
lle

c
tio

n
is

sp
e
c
ifi
c
c
o
lle

c
tio

n
o
f
ite

m
se

ts

T
h
e
se

ite
m

se
ts

a
re

th
e
sta

te
s
in

L
R
(0

)
a
u
to

m
a
to

n
,

a
D
F
A

th
a
t
is

u
se

d
fo
r
m
a
k
in
g

p
a
rsin

g
d
e
c
isio

n
s

2
1

C
lo
s
u
re

o
f
It
e
m

S
e
t
s

•
–

C
o
n
sid

e
r
A

→
α
·B

β

–
W

e
e
x
p
e
c
t
to

se
e
su

b
strin

g
d
e
riv

a
b
le

fro
m

B
β
,

w
ith

p
re
fi
x
d
e
riv

a
b
le

fro
m

B
,
b
y
a
p
p
ly
in
g

B
-p

ro
d
u
c
tio

n

–
H
e
n
c
e
,
a
d
d

B
→

·γ
fo
r
a
ll
B

→
γ

•
L
e
t
I
b
e
ite

m
se

t

1
.
A
d
d

e
v
e
ry

ite
m

in
I
to

C
L
O
S
U
R
E
(I

)

2
.
R
e
p
e
a
t

If
A

→
α
·B

β
is

in
C
L
O
S
U
R
E
(I

)
a
n
d
B

→
γ
is

p
ro

d
u
c
-

tio
n
,
th

e
n

a
d
d

B
→

·γ
to

C
L
O
S
U
R
E
(I

)

u
n
til

n
o

m
o
re

n
e
w

ite
m
s
a
re

a
d
d
e
d

2
2

C
lo
s
u
re

o
f
It
e
m

S
e
t
s
(
E
x
a
m

p
le
)

A
u
g
m
e
n
te

d
g
ra

m
m
a
r

E
′

→
E

E
→

E
+

T
|
T

T
→

T
∗
F

|
F

F
→

(E
)
|
id

If
I
=

{
[E

′
→

·E
]}
,
th

e
n

C
L
O
S
U
R
E
(I

)
=

...

2
3

C
lo
s
u
re

o
f
It
e
m

S
e
t
s
(
E
x
a
m

p
le
)

A
u
g
m
e
n
te

d
g
ra

m
m
a
r

E
′

→
E

E
→

E
+

T
|
T

T
→

T
∗
F

|
F

F
→

(E
)
|
id

If
I
=

{
[E

′
→

·E
]}
,
th

e
n

C
L
O
S
U
R
E
(I

)
=

I
0
:

I
0

E
′
→

·E

E
→

·E
+

T

E
→

·T

T
→

·T
∗
F

T
→

·F

F
→

·(E
)

F
→

·id

2
4



F
u
n
c
t
io
n

G
O

T
O

•
L
e
t
I
b
e
se

t
o
f
ite

m
s,

a
n
d

X
b
e
g
ra

m
m
a
r
sy

m
b
o
l

•
G
O
T
O
(I

,X
):

ite
m
s
y
o
u
c
a
n
g
e
t
b
y
m
o
v
in
g

·
o
v
e
r
X

in
ite

m
s

fro
m

I
(a

n
d

th
e
n

ta
k
in
g

c
lo
su

re
)

E
x
a
m
p
le
:I
0

E
′
→

·E

E
→

·E
+

T

E
→

·T

T
→

·T
∗
F

T
→

·F

F
→

·(E
)

F
→

·id

G
O
T
O
(I

0
,E

)
=

...

2
5

F
u
n
c
t
io
n

G
O

T
O

•
L
e
t
I
b
e
se

t
o
f
ite

m
s,

a
n
d

X
b
e
g
ra

m
m
a
r
sy

m
b
o
l

•
G
O
T
O
(I

,X
):

ite
m
s
y
o
u
c
a
n
g
e
t
b
y
m
o
v
in
g

·
o
v
e
r
X

in
ite

m
s

fro
m

I
(a

n
d

th
e
n

ta
k
in
g

c
lo
su

re
)

E
x
a
m
p
le
:I
0

E
′
→

·E

E
→

·E
+

T

E
→

·T

T
→

·T
∗
F

T
→

·F

F
→

·(E
)

F
→

·id

-
E

I
1

E
′
→

E
·

E
→

E
·
+

T

G
O
T
O
(I

0
,E

)
=

I
1

G
O
T
O
(I

1
,+

)
=

...

2
6

F
u
n
c
t
io
n

G
O

T
O

•
L
e
t
I
b
e
se

t
o
f
ite

m
s,

a
n
d

X
b
e
g
ra

m
m
a
r
sy

m
b
o
l

•
G
O
T
O
(I

,X
):

ite
m
s
y
o
u
c
a
n
g
e
t
b
y
m
o
v
in
g

·
o
v
e
r
X

in
ite

m
s

fro
m

I
(a

n
d

th
e
n

ta
k
in
g

c
lo
su

re
)

E
x
a
m
p
le
:I
0

E
′
→

·E

E
→

·E
+

T

E
→

·T

T
→

·T
∗
F

T
→

·F

F
→

·(E
)

F
→

·id

-
E

I
1

E
′
→

E
·

E
→

E
·
+

T

-
+

I
6

E
→

E
+

·T

T
→

·T
∗
F

T
→

·F

F
→

·(E
)

F
→

·id

G
O
T
O
(I

0
,E

)
=

I
1

G
O
T
O
(I

1
,+

)
=

I
6

2
7

L
R
(
0
)
A
u
t
o
m

a
t
o
n

(
E
x
a
m

p
le
)

I
0

E
′
→

·E

E
→

·E
+

T

E
→

·T

T
→

·T
∗
F

T
→

·F

F
→

·(E
)

F
→

·id

-
E

I
1

E
′
→

E
·

E
→

E
·
+

T

-
+

I
6

E
→

E
+

·T

T
→

·T
∗
F

T
→

·F

F
→

·(E
)

F
→

·id

-
T

I
2

E
→

T
·

T
→

T
·
∗
F

&
-

id
I
5

F
→

id
·

&
-

F
I
3

T
→

F
·

-
∗

I
7

T
→

T
∗
·F

F
→

·(E
)

F
→

·id

-
F

I
1
0

T
→

T
∗
F
·

��
�

id

? $

a
c
c
e
p
t

A
n
d

so
m
e
m
o
re

sta
te

s

a
n
d

tra
n
sitio

n
s.

.
.

2
8

U
s
e

o
f
L
R
(
0
)
A
u
t
o
m

a
t
o
n

•
R
e
p
e
a
t

–
If

p
o
ssib

le
,
th

e
n

sh
ift

o
n

n
e
x
t
in
p
u
t
sy

m
b
o
l

–
O
th

e
rw

ise
,
re
d
u
c
e

u
n
til

e
rro

r
o
r
a
c
c
e
p
t

•
E
x
a
m
p
le
:
p
a
rsin

g
id

∗
id

S
ta

c
k

S
y
m
b
o
ls

In
p
u
t

A
c
tio

n

0
$

id
∗
id
$

...

2
9

U
s
e

o
f
L
R
(
0
)
A
u
t
o
m

a
t
o
n

•
R
e
p
e
a
t

–
If

p
o
ssib

le
,
th

e
n

sh
ift

o
n

n
e
x
t
in
p
u
t
sy

m
b
o
l

–
O
th

e
rw

ise
,
re
d
u
c
e

u
n
til

e
rro

r
o
r
a
c
c
e
p
t

•
It

is
n
o
t
a
s
sim

p
le

a
s
th

is:
th

e
re

m
a
y
b
e

–
sh

ift/
re
d
u
c
e
c
o
n
fl
ic
ts

–
re
d
u
c
e
/
re
d
u
c
e
c
o
n
fl
ic
ts

3
0

L
R
(
0
)
A
u
t
o
m

a
t
o
n

(
E
x
a
m

p
le
)

I
0

E
′
→

·E

E
→

·E
+

T

E
→

·T

T
→

·T
∗
F

T
→

·F

F
→

·(E
)

F
→

·id

-
E

I
1

E
′
→

E
·

E
→

E
·
+

T

-
+

I
6

E
→

E
+

·T

T
→

·T
∗
F

T
→

·F

F
→

·(E
)

F
→

·id

-
T

I
2

E
→

T
·

T
→

T
·
∗
F

&
-

id
I
5

F
→

id
·

&
-

F
I
3

T
→

F
·

-
∗

I
7

T
→

T
∗
·F

F
→

·(E
)

F
→

·id

-
F

I
1
0

T
→

T
∗
F
·

��
�

id

? $

a
c
c
e
p
t

A
n
d

so
m
e
m
o
re

sta
te

s

a
n
d

tra
n
sitio

n
s.

.
.

3
1

P
o
s
s
ib
le

A
c
t
io
n
s
in

S
L
R

P
a
rs
in
g

F
o
r
sta

te
i
a
n
d

in
p
u
t
sy

m
b
o
l
a
,

•
if

[A
→

α
·a
β
]
is

in
I
i
a
n
d

G
O
T
O
(I

i ,a
)
=

I
j

th
e
n

sh
ift

j
is

p
o
ssib

le

(a
m
u
st

b
e
te

rm
in
a
l,

n
o
t
$
)

•
if

[A
→

α
·]

is
in

I
i
a
n
d

a
∈

F
O
L
L
O
W

(A
)
,

th
e
n

re
d
u
c
e
A

→
α

is
p
o
ssib

le
(A

m
a
y
n
o
t
b
e
S
′)

•
if

[S
′
→

S
·]

is
in

I
i
a
n
d

a
=

$
,
th

e
n

a
c
c
e
p
t
is

p
o
ssib

le

If
c
o
n
fl
ic
tin

g
a
c
tio

n
s
re
su

lt
fro

m
th

is,
th

e
n
g
ra

m
m
a
r
is

n
o
t
S
L
R
(1

)

3
2



L
R

P
a
rs
e
r

S
L
R
,
L
R
,
L
A
L
R

F
o
r
sta

te
i
a
n
d

te
rm

in
a
l
a
,

A
C
T
IO

N
[i,a

],
c
a
n

h
a
v
e
fo

u
r

p
o
ssib

le
v
a
lu
e
s:

1
.
sh

ift
(sta

te
)
j

2
.
re
d
u
c
e
A

→
β

3
.
a
c
c
e
p
t

4
.
e
rro

r

F
o
r
sta

te
i
a
n
d

n
o
n
te

rm
in
a
l

A
,
G
O
T
O
[i,A

]
is

sta
te

j

S
ta

c
k

s
0

s
1

...

s
m
−
1

s
m

X
1

...
X

m
−
1

X
m

L
R

P
a
rsin

g
P
ro

g
ra

m

�

�����

CCCCW

A
C
T
IO

N
G
O
T
O

P
a
rsin

g
ta

b
le

6

In
p
u
t

a
1

...
a
i
...

a
n

$

-
O
u
tp

u
t3
3

B
e
h
a
v
io
u
r
o
f
L
R

P
a
rs
e
r

L
R

p
a
rse

r
c
o
n
fi
g
u
ra

tio
n
is

p
a
ir
(sta

c
k
c
o
n
te

n
ts,

re
m
a
in
in
g
in
p
u
t):

(s
0
s
1
s
2
...s

m
,a

i a
i+

1
...a

n
$
)

w
h
ic
h

re
p
re
se

n
ts

rig
h
t-se

n
te

n
tia

l
fo
rm

X
1
X

2
...X

m
a
i a

i+
1
...a

n

1
.
If

A
C
T
IO

N
[s

m
,a

i ]
=

sh
ift

s
,
th

e
n

p
u
sh

s
a
n
d

a
d
v
a
n
c
e
in
p
u
t:

(s
0
s
1
s
2
...s

m
s,a

i+
1
...a

n
$
)

2
.
If

A
C
T
IO

N
[s

m
,a

i ]
=

re
d
u
c
e
A

→
β
,
w
h
e
re

|β
|
=

r
,
th

e
n

p
o
p

r
sy

m
b
o
ls.

If
G
O
T
O
[s

m
−
r ,A

]
=

s
,
th

e
n

p
u
sh

s
:

(s
0
s
1
s
2
...s

m
−
r s,a

i a
i+

1
...a

n
$
)

3
.
If

A
C
T
IO

N
[s

m
,a

i ]
=

a
c
c
e
p
t,

th
e
n

sto
p

4
.
If

A
C
T
IO

N
[s

m
,a

i ]
=

e
rro

r,
th

e
n

c
a
ll
e
rro

r
re
c
o
v
e
ry

ro
u
tin

e

3
4

S
L
R

P
a
rs
in
g

T
a
b
le

(
E
x
a
m

p
le
)

(
1
)

E
→

E
+

T
(
2
)

E
→

T
(
3
)

T
→

T
∗
F

(
4
)

T
→

F
(
5
)

F
→

(E
)

(
6
)

F
→

id

S
ta

te
A
C
T
IO

N
G
O
T
O

id
+

∗
(

)
$

E
T

F
0

s5
s4

1
2

3
1

s6
a
c
c

2
r2

s7
r2

r2
3

r4
r4

r4
r4

4
s5

s4
8

2
3

5
r6

r6
r6

r6
6

s5
s4

9
3

7
s5

s4
1
0

8
s6

s1
1

9
r1

s7
r1

r1
1
0

r3
r3

r3
r3

1
1

r5
r5

r5
r5

B
la
n
k

m
e
a
n
s
e
rro

r

S
ta

c
k

S
y
m
b
o
ls

In
p
u
t

A
c
tio

n

0
$

id
∗
id
$

sh
ift

to
5

0
5

$
id

∗
id
$

re
d
u
c
e
b
y
F

→
id

0
3

$
F

∗
id
$

...
3
5

D
iff

e
re

n
t
L
R

P
a
rs
in
g

M
e
t
h
o
d
s

•
S
im

p
le

L
R

=
S
L
R

–
E
a
sie

st
to

im
p
le
m
e
n
t,

le
a
st

p
o
w
e
rfu

l

•
C
a
n
o
n
ic
a
l
L
R

–
A
u
g
m
e
n
t
S
L
R

w
ith

lo
o
k
a
h
e
a
d

in
fo
rm

a
tio

n

L
R
(1

)
ite

m
s:

[A
→

α
·β

,a
]

–
M

o
st

e
x
p
e
n
siv

e
to

im
p
le
m
e
n
t,

m
o
st

p
o
w
e
rfu

l

•
L
o
o
k
-a

h
e
a
d

L
R

=
L
A
L
R

–
M

e
rg

e
se

ts
o
f
L
R
(1

)-ite
m
s,

so
fe
w
e
r
sta

te
s

–
O
fte

n
u
se

d
in

p
ra

c
tic

e

•
A
ll
p
a
rse

rs
h
a
v
e
sa

m
e
b
e
h
a
v
io
u
r

T
h
e
y
d
iff

e
r
in

h
o
w

p
a
rsin

g
ta

b
le

is
b
u
ilt

3
6

C
o
m

p
a
c
t
io
n

o
f
L
R

P
a
rs
in
g

T
a
b
le
s

•
T
y
p
ic
a
l
g
ra

m
m
a
r:

1
0
0

te
rm

in
a
ls

a
n
d

p
ro

d
u
c
tio

n
s

–
S
e
v
e
ra

l
h
u
n
d
re
d
s
o
f
sta

te
s,

2
0
,0
0
0

a
c
tio

n
e
n
trie

s

•
T
w
o
-d

im
e
n
sio

n
a
l
a
rra

y
is

n
o
t
e
ffi

c
ie
n
t

•
C
o
m
p
a
c
tin

g
a
c
tio

n
fi
e
ld

o
f
p
a
rsin

g
ta

b
le

–
M

a
n
y
ro

w
s
a
re

id
e
n
tic

a
l,

so
c
re
a
te

p
o
in
te

r
fo
r
e
a
c
h

sta
te

in
to

o
n
e
-d

im
e
n
sio

n
a
l
a
rra

y

–
M

a
k
e

list
fo
r

a
c
tio

n
s

o
f
e
a
c
h

sta
te

,
c
o
n
sistin

g
o
f
p
a
irs

(
te

rm
in
a
l-sy

m
b
o
l,

a
c
tio

n
)

3
7

C
o
m

p
a
c
t
io
n

o
f
P
a
rs
in
g

T
a
b
le

(
E
x
a
m

p
le
)

S
ta

te
A
C
T
IO

N
G
O
T
O

id
+

∗
(

)
$

E
T

F
0

s5
s4

1
2

3
1

s6
a
c
c

2
r2

s7
r2

r2
3

r4
r4

r4
r4

4
s5

s4
8

2
3

5
r6

r6
r6

r6
6

s5
s4

9
3

7
s5

s4
1
0

8
s6

s1
1

9
r1

s7
r1

r1
1
0

r3
r3

r3
r3

1
1

r5
r5

r5
r5

L
ist

fo
r
sta

te
s

0
,
4
,
6
,
7
:

S
y
m
b
o
l

A
c
tio

n

id
s5

(
s4

a
n
y

e
rro

r

L
ist

fo
r
sta

te
1
:

S
y
m
b
o
l

A
c
tio

n

+
s6

$
a
c
c

a
n
y

e
rro

r

3
8

4
.9

P
a
rs
e
r
G
e
n
e
ra

t
o
rs

Y
a
c
c
:
Y
e
t
A
n
o
th

e
r
C
o
m
p
ile

r
C
o
m
p
ile

r

•
Is

a
n

L
A
L
R
(1

)
p
a
rse

r
g
e
n
e
ra

to
r

•
A
u
to

m
a
tic

a
lly

p
ro

d
u
c
e
s
p
a
rse

r
fo
r
C
F
G

•
D
e
a
ls

w
ith

a
m
b
ig
u
ity

a
n
d

d
iffi

c
u
lt-to

-p
a
rse

c
o
n
stru

c
ts

–
R
e
p
o
rts

o
n

c
o
n
fl
ic
ts

•
A
v
a
ila

b
le

a
s
c
o
m
m
a
n
d

o
n

U
n
ix

3
9

Y
a
c
c
:
P
a
rs
e
r
G
e
n
e
ra

t
o
r

Y
a
c
c
sp

e
c
ifi
c
a
tio

n
t
r
a
n
s
l
a
t
e
.
y

-
Y
a
c
c

c
o
m
p
ile

r
-
y
.
t
a
b
.
c

y
.
t
a
b
.
c

-
C

c
o
m
p
ile

r
-
a
.
o
u
t

In
p
u
t

-
a
.
o
u
t

-
o
u
tp

u
t

y
a
c
c
t
r
a
n
s
l
a
t
e
.
y

g
c
c

y
.
t
a
b
.
c
-
l
y

.
/
a
.
o
u
t

4
0



Y
a
c
c

S
p
e
c
ifi

c
a
t
io
n

•
A

Y
a
c
c
p
ro

g
ra

m
c
o
n
sists

o
f
th

re
e
p
a
rts:

d
e
c
la
ra

tio
n
s

%
%

tra
n
sla

tio
n

ru
le
s

%
%

a
u
x
ilia

ry
fu

n
c
tio

n
s

•
T
ra

n
sla

tio
n

ru
le
s
a
re

o
f
th

e
fo
rm

p
ro

d
u
c
tio

n
{
se

m
a
n
tic

a
c
tio

n
s
}

〈h
e
a
d
〉

:
〈b

o
d
y
〉
1
{
〈se

m
a
n
tic

a
c
tio

n
〉
1
}

|
〈b

o
d
y
〉
2
{
〈se

m
a
n
tic

a
c
tio

n
〉
2
}

...

|
〈b

o
d
y
〉n

{
〈se

m
a
n
tic

a
c
tio

n
〉n
}

;

4
1

Y
a
c
c

S
p
e
c
ifi

c
a
t
io
n

(
E
x
a
m

p
le
)

E
x
a
m
p
le
:
D
e
sk

to
p

c
a
lc
u
la
to

r
w
ith

fo
llo

w
in
g

g
ra

m
m
a
r

E
→

E
+

T
|
T

T
→

T
∗
F

|
F

F
→

(E
)
|
d
ig
it

/
*

d
e
c
l
a
r
a
t
i
o
n
s
s
e
c
t
i
o
n
*
/

%
{

#
i
n
c
l
u
d
e
<
c
t
y
p
e
.
h
>

}
%

%
t
o
k
e
n
D
I
G
I
T

%
%

/
*

t
r
a
n
s
l
a
t
i
o
n
r
u
l
e
s
s
e
c
t
i
o
n
*
/

l
i
n
e

:
e
x
p
r

’
\
n
’

{
p
r
i
n
t
f
(
"
%
d
\
n
"
,
$
1
)
;
}

;

4
2

Y
a
c
c

S
p
e
c
ifi

c
a
t
io
n

(
E
x
a
m

p
le
)

e
x
p
r

:
e
x
p
r

’
+
’
t
e
r
m

{
$
$

=
$
1

+
$
3
;
}

|
t
e
r
m

;
t
e
r
m

:
t
e
r
m

’
+
’
f
a
c
t
o
r

{
$
$

=
$
1

*
$
3
;
}

|
f
a
c
t
o
r

;
f
a
c
t
o
r
:

’
(
’

e
x
p
r
’
)
’

{
$
$

=
$
2
;

}
|

D
I
G
I
T

;

%
%

/
*

a
u
x
i
l
i
a
r
y
f
u
n
c
t
i
o
n
s
s
e
c
t
i
o
n
*
/

y
y
l
e
x
(
)

{
i
n
t

c
;

c
=

g
e
t
c
h
a
r
(
)
;

i
f

(
i
s
d
i
g
i
t
(
c
)
)

{
y
y
l
v
a
l
=

c
-
’
0
’
;

r
e
t
u
r
n
D
I
G
I
T
;

}r
e
t
u
r
n
c
;

}

4
3

Y
a
c
c

a
n
d

A
m

b
ig
u
o
u
s
G
ra

m
m

a
rs

•
A
m
b
ig
u
o
u
s
g
ra

m
m
a
r
fo
r
o
u
r
c
a
lc
u
la
to

r:

E
→

E
+
E

|
E
−
E

|
E
∗
E

|
E
/
E

|
(E

)
|

−
E

|
n
u
m

b
e
r

•
A
llo

w
se

q
u
e
n
c
e
o
f
e
x
p
re
ssio

n
s
a
n
d

b
la
n
k

lin
e
s:

l
i
n
e
s
:

l
i
n
e
s
e
x
p
r

’
\
n
’

{
p
r
i
n
t
f
(
"
%
f
\
n
"
,
$
2
)
;

}

|
l
i
n
e
s
’
\
n
’

|
/
*

e
m
p
t
y
*
/

;

•
L
A
L
R

a
lg
o
rith

m
w
ill

g
e
n
e
ra

te
p
a
rsin

g
a
c
tio

n
c
o
n
fl
ic
ts

–
in
v
o
k
e
Y
a
c
c
w
ith

-
v
o
p
tio

n

4
4

Y
a
c
c

S
p
e
c
ifi

c
a
t
io
n

(
E
x
a
m

p
le
)

/
*

d
e
c
l
a
r
a
t
i
o
n
s
s
e
c
t
i
o
n
*
/

%
{

#
i
n
c
l
u
d
e
<
c
t
y
p
e
.
h
>

#
i
n
c
l
u
d
e
<
s
t
d
i
o
.
h
>

#
d
e
f
i
n
e
Y
Y
S
T
Y
P
E
d
o
u
b
l
e

/
*

d
o
u
b
l
e
t
y
p
e
f
o
r

Y
a
c
c
s
t
a
c
k
*
/

*
}

%
t
o
k
e
n
N
U
M
B
E
R

%
l
e
f
t
’
+
’
’
-
’

%
l
e
f
t
’
*
’
’
/
’

%
r
i
g
h
t
U
M
I
N
U
S

%
%

/
*

t
r
a
n
s
l
a
t
i
o
n
r
u
l
e
s
s
e
c
t
i
o
n
*
/

l
i
n
e
s
:

l
i
n
e
s
e
x
p
r
’
\
n
’

{
p
r
i
n
t
f
(
"
%
f
\
n
"
,
$
2
)
;
}

|
l
i
n
e
s
’
\
n
’

|
/
*

e
m
p
t
y
*
/

;

4
5

Y
a
c
c

S
p
e
c
ifi

c
a
t
io
n

(
E
x
a
m

p
le
)

e
x
p
r

:
e
x
p
r
’
+
’
e
x
p
r

{
$
$

=
$
1

+
$
3
;
}

|
e
x
p
r
’
-
’
e
x
p
r

{
$
$

=
$
1

-
$
3
;
}

|
e
x
p
r
’
*
’
e
x
p
r

{
$
$

=
$
1

*
$
3
;
}

|
e
x
p
r
’
/
’
e
x
p
r

{
$
$

=
$
1

/
$
3
;
}

|
’
(
’
e
x
p
r
’
)
’

{
$
$

=
$
2
;

}
|

’
-
’
e
x
p
r

%
p
r
e
c
U
M
I
N
U
S
{

$
$

=
-

$
2
;
}

|
N
U
M
B
E
R

;

%
%

/
*

a
u
x
i
l
i
a
r
y
f
u
n
c
t
i
o
n
s
s
e
c
t
i
o
n
*
/

y
y
l
e
x
(
)

{
i
n
t

c
;

w
h
i
l
e
(

(
c

=
g
e
t
c
h
a
r
(
)
)

=
=
’

’
)
;

i
f

(
(
c
=
=

’
.
’
)
|
|

(
i
s
d
i
g
i
t
(
c
)
)
)

{
u
n
g
e
t
c
(
c
,
s
t
d
i
n
)
;

s
c
a
n
f
(
"
%
l
f
"
,
&
y
y
l
v
a
l
)
;

r
e
t
u
r
n
N
U
M
B
E
R
;

}r
e
t
u
r
n
c
;

}

4
6

P
re

c
e
d
e
n
c
e

a
n
d

A
s
s
o
c
ia
t
iv
ity

•
S
a
m
e
p
re
c
e
d
e
n
c
e
a
n
d

le
ft

a
sso

c
ia
tiv

e
:

%
l
e
f
t
’
+
’

’
-
’

•
R
ig
h
t
a
sso

c
ia
tiv

e
:

%
r
i
g
h
t
’
^
’

•
In
c
re
a
sin

g
p
re
c
e
d
e
n
c
e
:

%
l
e
f
t
’
+
’

’
-
’

%
l
e
f
t
’
*
’

’
/
’

%
r
i
g
h
t
U
M
I
N
U
S

•
N
o
n
-a

sso
c
ia
tiv

e
b
in
a
ry

o
p
e
ra

to
r:

%
n
o
n
a
s
s
o
c
’
<
’

•
P
re
c
e
d
e
n
c
e
a
n
d

a
sso

c
ia
tiv

ity
to

e
a
c
h

p
ro

d
u
c
tio

n

–
D
e
fa
u
lt:

rig
h
tm

o
st

o
p
e
ra

to
r

–
O
th

e
rw

ise
:

%
p
r
e
c

〈te
rm

in
a
l〉

e
x
p
r
:

’
-
’
e
x
p
r

%
p
r
e
c
U
M
I
N
U
S
{

$
$

=
-

$
2
;

}

4
7

C
o
m

b
in
in
g

Y
a
c
c

w
it
h

L
e
x

L
e
x
so

u
rc
e
p
ro

g
ra

m
f
i
r
s
t
.
l

-
L
e
x

c
o
m
p
ile

r
-
l
e
x
.
y
y
.
c

Y
a
c
c
sp

e
c
ifi
c
a
tio

n
s
e
c
o
n
d
.
y

#
i
n
c
l
u
d
e
"
l
e
x
.
y
y
.
c
"

�
�

� �*

-
Y
a
c
c

c
o
m
p
ile

r
-
y
.
t
a
b
.
c

y
.
t
a
b
.
c

-
C

c
o
m
p
ile

r
-
a
.
o
u
t

In
p
u
t

-
a
.
o
u
t

-
o
u
tp

u
t

l
e
x
f
i
r
s
t
.
l

y
a
c
c
s
e
c
o
n
d
.
y

g
c
c
y
.
t
a
b
.
c
-
l
y

-
l
l

.
/
a
.
o
u
t

4
8



V
o
lg
e
n
d
e

w
e
e
k

•
P
ra

c
tic

u
m

o
v
e
r
o
p
d
ra

c
h
t
1

•
E
e
rst

n
a
a
r
4
0
3
,
d
a
a
rn

a
n
a
a
r
3
0
2
/
3
0
4

•
K
o
m
t
w
e
llic

h
t
a
l
e
e
rd

e
r
o
n
lin

e

•
In
le
v
e
re
n

7
o
k
to

b
e
r

4
9

C
o
m

p
ile

r
c
o
n
s
t
ru

c
t
ie

c
o
lle

g
e
4

S
y
n
ta

x
A
n
a
ly
sis

(2
)

C
h
a
p
te

rs
fo
r
re
a
d
in
g
:
4
.5
,
4
.6
,
4
.7
.6
,
4
.9

5
0


