
A
na

to
m

y
of

a
S

m
al

lC
om

pi
le

r
C

O
M

S
W

41
15

P
ro

f.
S

te
ph

en
A

.E
dw

ar
ds

S
pr

in
g

20
07

C
ol

um
bi

a
U

ni
ve

rs
ity

D
ep

ar
tm

en
to

fC
om

pu
te

r
S

ci
en

ce

A
pp

en
di

x
A

of
th

e
D

ra
go

n
B

oo
k

A
si

m
pl

e
C

-li
ke

la
ng

ua
ge

{

i
n
t
i
;
i
n
t
j
;

f
l
o
a
t
[
1
0
]
[
1
0
]
a
;

i
=
0
;

w
h
i
l
e
(
i
<

1
0
)
{

j
=
0
;

w
h
i
l
e
(
j

<
1
0
)
{

a
[
i
]
[
j
]
=
0
;

j
=
j
+
1
;

} i
=
i
+
1
;

} i
=
0
;

w
h
i
l
e
(
i
<

1
0
)
{

a
[
i
]
[
i
]
=

1
;

i
=
i
+
1
;

}

}

L
1
:

i
=

0

L
3
:

i
f
f
a
l
s
e

i
<

1
0

g
o
t
o

L
4

L
5
:

j
=

0

L
6
:

i
f
f
a
l
s
e

j
<

1
0

g
o
t
o

L
7

L
8
:

t
1

=
i

*
8
0

t
2

=
j

*
8

t
3

=
t
1

+
t
2

a
[

t
3

]
=

0

L
9
:

j
=

j
+

1

g
o
t
o

L
6

L
7
:

i
=

i
+

1

g
o
t
o

L
3

L
4
:

i
=

0

L
1
0
:

i
f
f
a
l
s
e

i
<

1
0

g
o
t
o

L
2

L
1
1
:

t
4

=
i

*
8
0

t
5

=
i

*
8

t
6

=
t
4

+
t
5

a
[

t
6

]
=

1

L
1
2
:

i
=

i
+

1

g
o
t
o

L
1
0

L
2
:

T
he

co
m

pi
le

r
on

ly
ge

ne
ra

te
s

th
is

th
re

e-
ad

dr
es

s
co

de
.

T
he

S
ca

nn
er

c
l
a
s
s
M
y
L
e
x
e
r
e
x
t
e
n
d
s
L
e
x
e
r
;

o
p
t
i
o
n
s
{
k
=

2
;
}

W
H
I
T
E
S
P
A
C
E
:
(
’
’
|
’
\
t
’
|
’
\
n
’
{
n
e
w
l
i
n
e
(
)
;
}
)
+

{
$
s
e
t
T
y
p
e
(
T
o
k
e
n
.
S
K
I
P
)
;
}
;

p
r
o
t
e
c
t
e
d
D
I
G
I
T
S
:
(
’
0
’
.
.
’
9
’
)
+
;

N
U
M
:
D
I
G
I
T
S
(
’
.
’
D
I
G
I
T
S
{
$
s
e
t
T
y
p
e
(
R
E
A
L
)
;
}
)
?
;

A
N
D
:

"
&
&
"
;

L
E
:

"
<
=
"
;

S
E
M
I
:

’
;
’

;

O
R

:
"
|
|
"
;

G
T
:

’
>
’

;
L
P
A
R
E
N
:
’
(
’

;

A
S
S
I
G
N
:
’
=
’

;
G
E
:

"
>
=
"
;

R
P
A
R
E
N
:
’
)
’

;

E
Q
:

"
=
=
"
;

L
B
R
A
C
E
:
’
{
’

;
P
L
U
S
:

’
+
’

;

N
O
T
:

’
!
’

;
R
B
R
A
C
E
:
’
}
’

;
M
I
N
U
S
:

’

’

;

N
E
:

"
!
=
"
;

L
B
R
A
C
K
:
’
[
’

;
M
U
L
:

’
*
’

;

L
T
:

’
<
’

;
R
B
R
A
C
K
:
’
]
’

;
D
I
V
:

’
/
’

;

I
D
:
(
’
_
’
|
’
a
’
.
.
’
z
’
|
’
A
’
.
.
’
Z
’
)

(
’
_
’
|
’
a
’
.
.
’
z
’
|
’
A
’
.
.
’
Z
’
|
’
0
’
.
.
’
9
’
)
*
;

T
he

P
ar

se
r:

S
ta

te
m

en
ts

c
l
a
s
s
M
y
P
a
r
s
e
r
e
x
t
e
n
d
s
P
a
r
s
e
r
;

o
p
t
i
o
n
s
{
b
u
i
l
d
A
S
T
=
t
r
u
e
;
}

t
o
k
e
n
s

{
N
E
G
A
T
E
;
D
E
C
L
S
;
}

p
r
o
g
r
a
m
:
L
B
R
A
C
E
^
d
e
c
l
s
(
s
t
m
t
)
*
R
B
R
A
C
E
!
;

d
e
c
l
s
:
(
d
e
c
l
)
*
{
#
d
e
c
l
s
=
#
(
[
D
E
C
L
S
,
"
D
E
C
L
S
"
]
,
#
d
e
c
l
s
)
;
}
;

d
e
c
l
:
(
"
i
n
t
"
|
"
c
h
a
r
"
|
"
b
o
o
l
"
|
"
f
l
o
a
t
"
)

(
L
B
R
A
C
K
!
N
U
M
R
B
R
A
C
K
!
)
*
I
D
S
E
M
I
!
;

s
t
m
t
:
l
o
c
A
S
S
I
G
N
^
b
o
o
l
S
E
M
I
!

|
"
i
f
"
^
L
P
A
R
E
N
!
b
o
o
l
R
P
A
R
E
N
!
s
t
m
t

(
o
p
t
i
o
n
s
{
g
r
e
e
d
y
=
t
r
u
e
;
}
:
"
e
l
s
e
"
!
s
t
m
t
)
?

|
"
w
h
i
l
e
"
^
L
P
A
R
E
N
!
b
o
o
l
R
P
A
R
E
N
!
s
t
m
t

|
"
d
o
"
^
s
t
m
t
"
w
h
i
l
e
"
!
L
P
A
R
E
N
!
b
o
o
l
R
P
A
R
E
N
!
S
E
M
I
!

|
"
b
r
e
a
k
"
S
E
M
I
!

|
p
r
o
g
r
a
m

|
S
E
M
I

;

T
he

P
ar

se
r:

E
xp

re
ss

io
ns

b
o
o
l

:
j
o
i
n
(
O
R
^
j
o
i
n
)
*
;

j
o
i
n

:
e
q
u
a
l
i
t
y
(
A
N
D
^
e
q
u
a
l
i
t
y
)
*
;

e
q
u
a
l
i
t
y
:
r
e
l
(
(
E
Q
^
|
N
E
^
)
r
e
l
)
*
;

r
e
l

:
e
x
p
r
(
(
L
T
^
|
L
E
^
|
G
T
^
|
G
E
^
)
e
x
p
r
)
*
;

e
x
p
r

:
t
e
r
m
(
(
P
L
U
S
^
|
M
I
N
U
S
^
)
t
e
r
m
)
*
;

t
e
r
m

:
u
n
a
r
y
(
(
M
U
L
^
|
D
I
V
^
)
u
n
a
r
y
)
*
;

u
n
a
r
y

:
M
I
N
U
S
^
u
n
a
r
y
{
#
u
n
a
r
y
.
s
e
t
T
y
p
e
(
N
E
G
A
T
E
)
;
}

|
N
O
T
^
u
n
a
r
y
|
f
a
c
t
o
r
;

f
a
c
t
o
r

:
L
P
A
R
E
N
!
b
o
o
l
R
P
A
R
E
N
!
|
l
o
c

|
N
U
M
|
R
E
A
L
|
"
t
r
u
e
"
|
"
f
a
l
s
e
"
;

l
o
c

:
I
D
^
(
L
B
R
A
C
K
!
b
o
o
l
R
B
R
A
C
K
!
)
*
;

T
he

IR
C

la
ss

es

Ty
pe

A
rr

ay

S
ym

bo
lT

ab
le

N
od

e

S
tm

t

B
re

ak
D

o
E

ls
e

If
S

eq S
et

S
et

E
le

m
W

hi
le

E
xp

r

Lo
gi

ca
l

A
nd N
ot O
r

R
el

C
on

st
an

t
Id

Te
m

p
O

p
A

cc
es

s
A

rit
h

U
na

ry

Ty
pe

.ja
va

(B
as

ic
ty

pe
s)

p
u
b
l
i
c

c
l
a
s
s

T
y
p
e

{

p
u
b
l
i
c

i
n
t

w
i
d
t
h

=
0
;

/
/

N
u
m
b
e
r

o
f

b
y
t
e
s

p
u
b
l
i
c

S
t
r
i
n
g

n
a
m
e

=
"
"
;

p
u
b
l
i
c

T
y
p
e
(
S
t
r
i
n
g

s
,

i
n
t

w
)

{
n
a
m
e

=
s
;

w
i
d
t
h

=
w
;

}

/
/

F
u
n
d
a
m
e
n
t
a
l

b
u
i
l
t

i
n

t
y
p
e
s

p
u
b
l
i
c

s
t
a
t
i
c

f
i
n
a
l

T
y
p
e

I
n
t

=
n
e
w

T
y
p
e
(
"
i
n
t
"
,

4
)
,

F
l
o
a
t

=
n
e
w

T
y
p
e
(
"
f
l
o
a
t
"
,

8
)
,

C
h
a
r

=
n
e
w

T
y
p
e
(
"
c
h
a
r
"
,

1
)
,

B
o
o
l

=
n
e
w

T
y
p
e
(
"
b
o
o
l
"
,

1
)
;

/
/

T
r
u
e

i
f

t
h
e

t
y
p
e

i
s

n
u
m
e
r
i
c

p
u
b
l
i
c

s
t
a
t
i
c

b
o
o
l
e
a
n

n
u
m
e
r
i
c
(
T
y
p
e

p
)

{

r
e
t
u
r
n

p
=
=

T
y
p
e
.
C
h
a
r

|
|

p
=
=

T
y
p
e
.
I
n
t

|
|

p
=
=

T
y
p
e
.
F
l
o
a
t
;

}

/
/

U
s
e
d

t
o

i
m
p
l
e
m
e
n
t

"
S
t
a
n
d
a
r
d

c
o
n
v
e
r
s
i
o
n

r
u
l
e
s
"

p
u
b
l
i
c

s
t
a
t
i
c

T
y
p
e

m
a
x
(
T
y
p
e

p
1
,

T
y
p
e

p
2
)

{

i
f

(
!
n
u
m
e
r
i
c
(
p
1
)

|
|

!
n
u
m
e
r
i
c
(
p
2
)
)

r
e
t
u
r
n

n
u
l
l
;

e
l
s
e

i
f

(
p
1

=
=

T
y
p
e
.
F
l
o
a
t

|
|

p
2

=
=

T
y
p
e
.
F
l
o
a
t
)

r
e
t
u
r
n

T
y
p
e
.
F
l
o
a
t
;

e
l
s
e

i
f

(
p
1

=
=

T
y
p
e
.
I
n
t

|
|

p
2

=
=

T
y
p
e
.
I
n
t
)

r
e
t
u
r
n

T
y
p
e
.
I
n
t
;

e
l
s
e

r
e
t
u
r
n

T
y
p
e
.
C
h
a
r
;

}

}

N
od

e.
ja

va
(S

tm
ts

an
d

E
xp

rs
)

p
u
b
l
i
c
c
l
a
s
s
N
o
d
e
{

/
/
G
e
n
e
r
a
l

p
u
r
p
o
s
e
e
r
r
o
r
h
a
n
d
l
e
r

v
o
i
d
e
r
r
o
r
(
S
t
r
i
n
g
s
)
{
t
h
r
o
w
n
e
w
E
r
r
o
r
(
s
)
;
}

/
/
N
u
m
b
e
r
o
f
n
e
x
t
"
f
r
e
s
h
l
a
b
e
l
"

s
t
a
t
i
c
i
n
t
l
a
b
e
l
s
=
0
;

p
u
b
l
i
c
s
t
a
t
i
c
i
n
t
n
e
w
l
a
b
e
l
(
)
{
r
e
t
u
r
n
+
+
l
a
b
e
l
s
;
}

/
/
P
r
i
n
t
a
l
a
b
e
l

p
u
b
l
i
c
s
t
a
t
i
c
v
o
i
d
e
m
i
t
l
a
b
e
l
(
i
n
t
i
)
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
"
L
"
+
i
+
"
:
"
)
;

} /
/
P
r
i
n
t
a
t
h
r
e
e

a
d
d
r
e
s
s
c
o
d
e
s
t
a
t
e
m
e
n
t
(
i
n
d
e
n
t
e
d
)

p
u
b
l
i
c
s
t
a
t
i
c
v
o
i
d
e
m
i
t
(
S
t
r
i
n
g
s
)
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
\
t
"
+
s
)
;

}

}



E
xp

r.j
av

a
(h

as
a

ty
pe

)

p
u
b
l
i
c

c
l
a
s
s

E
x
p
r

e
x
t
e
n
d
s

N
o
d
e

{
p
u
b
l
i
c

S
t
r
i
n
g

s
;

p
u
b
l
i
c

T
y
p
e

t
y
p
e
;

E
x
p
r
(
S
t
r
i
n
g

t
o
k
,

T
y
p
e

p
)

{
s

=
t
o
k
;

t
y
p
e

=
p
;

}

/
/

R
e
t
u
r
n

a
s
i
m
p
l
e

E
x
p
r

h
o
l
d
i
n
g

t
h
e

r
e
s
u
l
t

p
u
b
l
i
c

E
x
p
r

g
e
n
(
)

{
r
e
t
u
r
n

t
h
i
s
;

}

/
/

R
e
t
u
r
n

a
T
e
m
p

h
o
l
d
i
n
g

t
h
e

r
e
s
u
l
t

p
u
b
l
i
c

E
x
p
r

r
e
d
u
c
e
(
)

{
r
e
t
u
r
n

t
h
i
s
;

}

/
/

G
e
n
e
r
a
t
e

c
o
d
e

t
h
a
t

t
e
s
t
s

t
h
i
s

e
x
p
r
e
s
s
i
o
n

t
h
e
n

j
u
m
p
s

t
o

t
o
r

f
p
u
b
l
i
c

v
o
i
d

j
u
m
p
i
n
g
(
i
n
t

t
,

i
n
t

f
)

{
e
m
i
t
j
u
m
p
s
(
t
o
S
t
r
i
n
g
(
)
,

t
,

f
)
;

}

/
/

G
e
n
e
r
a
t
e

c
o
d
e

t
h
a
t

t
e
s
t
s

t
h
e

p
r
e
d
i
c
a
t
e

a
n
d

j
u
m
p
s

t
o

t
o
r

f
p
u
b
l
i
c

v
o
i
d

e
m
i
t
j
u
m
p
s
(
S
t
r
i
n
g

t
e
s
t
,

i
n
t

t
,

i
n
t

f
)

{
i
f

(
t

!
=

0
&
&

f
!
=

0
)

{
e
m
i
t
(
"
i
f

"
+
t
e
s
t

+
"

g
o
t
o

L
"

+
t
)
;

e
m
i
t
(
"
g
o
t
o

L
"

+
f
)
;

}
e
l
s
e

i
f

(
t

!
=

0
)

e
m
i
t
(
"
i
f

"
+

t
e
s
t

+
"

g
o
t
o

L
"

+
t
)
;

e
l
s
e

i
f

(
f

!
=

0
)

e
m
i
t
(
"
i
f
f
a
l
s
e

"
+
t
e
s
t

+
"
g
o
t
o

L
"

+
f
)
;

} p
u
b
l
i
c

S
t
r
i
n
g

t
o
S
t
r
i
n
g
(
)

{
r
e
t
u
r
n

s
;

}
}

Id
.ja

va

p
u
b
l
i
c
c
l
a
s
s
I
d
e
x
t
e
n
d
s
E
x
p
r
{

p
u
b
l
i
c
i
n
t
o
f
f
s
e
t
;

/
/
O
f
f
s
e
t
f
r
o
m
F
r
a
m
e
p
o
i
n
t
e
r

p
u
b
l
i
c
I
d
(
S
t
r
i
n
g
i
d
,
T
y
p
e
p
,
i
n
t
b
)
{

s
u
p
e
r
(
i
d
,
p
)
;
o
f
f
s
e
t
=
b
;

}

}

O
p.

ja
va

(o
pe

ra
to

r)

p
u
b
l
i
c
c
l
a
s
s
O
p
e
x
t
e
n
d
s
E
x
p
r
{

p
u
b
l
i
c
O
p
(
S
t
r
i
n
g
t
o
k
,
T
y
p
e
p
)
{
s
u
p
e
r
(
t
o
k
,
p
)
;
}

/
/
G
e
n
e
r
a
t
e
c
o
d
e
t
h
a
t
p
u
t
s
t
h
e
r
e
s
u
l
t
o
f
t
h
i
s

/
/
o
p
e
r
a
t
o
r
i
n
a
n
e
w
t
e
m
p
o
r
a
r
y
a
n
d
r
e
t
u
r
n
i
t
.

p
u
b
l
i
c
E
x
p
r
r
e
d
u
c
e
(
)
{

E
x
p
r
x
=
g
e
n
(
)
;

T
e
m
p
t
=
n
e
w
T
e
m
p
(
t
y
p
e
)
;

e
m
i
t
(
t
.
t
o
S
t
r
i
n
g
(
)
+
"
=
"
+
x
.
t
o
S
t
r
i
n
g
(
)
)
;

r
e
t
u
r
n
t
;

}

}

A
rit

h.
ja

va
(b

in
ar

y
ar

ith
m

et
ic

op
s.

)
p
u
b
l
i
c
c
l
a
s
s
A
r
i
t
h
e
x
t
e
n
d
s
O
p
{

p
u
b
l
i
c
E
x
p
r
e
x
p
r
1
,
e
x
p
r
2
;

p
u
b
l
i
c
A
r
i
t
h
(
S
t
r
i
n
g
o
p
,
E
x
p
r
x
1
,
E
x
p
r
x
2
)
{

s
u
p
e
r
(
o
p
,
n
u
l
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s
t
a
t
e
m
e
n
t
)
*
R
B
R
A
C
E
!

{
#
s
t
a
t
e
m
e
n
t
=
#
(
[
S
T
A
T
E
M
E
N
T
,
"
S
T
A
T
E
M
E
N
T
"
]
,
s
t
a
t
e
m
e
n
t
)
;
}

;

T
he

P
ar

se
r:

S
ta

te
m

en
ts

1

f
o
r
_
s
t
m
t
:
"
f
o
r
"
^
L
P
A
R
E
N
!
f
o
r
_
c
o
n
R
P
A
R
E
N
!
s
t
a
t
e
m
e
n
t
;

f
o
r
_
c
o
n
:
I
D
A
S
G
N
!
r
a
n
g
e
(
C
O
M
M
A
!
I
D
A
S
G
N
!
r
a
n
g
e
)
*

{
#
f
o
r
_
c
o
n
=
#
(
[
F
O
R
_
C
O
N
,
"
F
O
R
_
C
O
N
"
]
,
f
o
r
_
c
o
n
)
;
}

;

i
f
_
s
t
m
t
:
"
i
f
"
^
L
P
A
R
E
N
!
e
x
p
r
e
s
s
i
o
n
R
P
A
R
E
N
!
s
t
a
t
e
m
e
n
t

(
o
p
t
i
o
n
s
{
g
r
e
e
d
y
=

t
r
u
e
;
}
:
"
e
l
s
e
"
!
s
t
a
t
e
m
e
n
t
)
?

;

l
o
o
p
_
s
t
m
t
!
:
"
l
o
o
p
"
(
L
P
A
R
E
N
!
i
d
:
I
D
R
P
A
R
E
N
!
)
?
s
t
m
t
:
s
t
a
t
e
m
e
n
t

{
i
f
(
n
u
l
l
=
=
#
i
d
)

#
l
o
o
p
_
s
t
m
t
=
#
(
[
L
O
O
P
,
"
l
o
o
p
"
]
,
#
s
t
m
t
)
;

e
l
s
e #
l
o
o
p
_
s
t
m
t
=
#
(
[
L
O
O
P
,
"
l
o
o
p
"
]
,
#
s
t
m
t
,
#
i
d
)
;

}
;

T
he

P
ar

se
r:

S
ta

te
m

en
ts

2

b
r
e
a
k
_
s
t
m
t
:
"
b
r
e
a
k
"
^
(
I
D
)
?
S
E
M
I
!
;

c
o
n
t
i
n
u
e
_
s
t
m
t
:
"
c
o
n
t
i
n
u
e
"
^
(
I
D
)
?
S
E
M
I
!
;

r
e
t
u
r
n
_
s
t
m
t
:

"
r
e
t
u
r
n
"
^
(
e
x
p
r
e
s
s
i
o
n
)
?
S
E
M
I
!
;

l
o
a
d
_
s
t
m
t
:
"
i
n
c
l
u
d
e
"
^
S
T
R
I
N
G
S
E
M
I
!
;

a
s
s
i
g
n
m
e
n
t

:
l
_
v
a
l
u
e
(

A
S
G
N
^
|
P
L
U
S
E
Q
^
|
M
I
N
U
S
E
Q
^
|
M
U
L
T
E
Q
^

|
L
D
V
E
Q
^
|
M
O
D
E
Q
^
|
R
D
V
E
Q
^

)
e
x
p
r
e
s
s
i
o
n
S
E
M
I
!

;

f
u
n
c
_
c
a
l
l
_
s
t
m
t
:
f
u
n
c
_
c
a
l
l
S
E
M
I
!
;

f
u
n
c
_
c
a
l
l

:
I
D
L
P
A
R
E
N
!
e
x
p
r
_
l
i
s
t
R
P
A
R
E
N
!

{
#
f
u
n
c
_
c
a
l
l
=
#
(
[
F
U
N
C
_
C
A
L
L
,
"
F
U
N
C
_
C
A
L
L
"
]
,
f
u
n
c
_
c
a
l
l
)
;
}

;

T
he

P
ar

se
r:

F
un

ct
io

n
D

efi
ni

tio
ns

f
u
n
c
_
d
e
f

:
"
f
u
n
c
"
^
I
D
L
P
A
R
E
N
!
v
a
r
_
l
i
s
t
R
P
A
R
E
N
!
f
u
n
c
_
b
o
d
y

;

v
a
r
_
l
i
s
t

:
I
D
(
C
O
M
M
A
!
I
D
)
*

{
#
v
a
r
_
l
i
s
t
=
#
(
[
V
A
R
_
L
I
S
T
,
"
V
A
R
_
L
I
S
T
"
]
,
v
a
r
_
l
i
s
t
)
;
}

|
{
#
v
a
r
_
l
i
s
t
=
#
(
[
V
A
R
_
L
I
S
T
,
"
V
A
R
_
L
I
S
T
"
]
,
v
a
r
_
l
i
s
t
)
;
}

;

f
u
n
c
_
b
o
d
y

:
A
S
G
N
!
a
:
e
x
p
r
e
s
s
i
o
n
S
E
M
I
!

{
#
f
u
n
c
_
b
o
d
y
=
#
a
;
}

|
L
B
R
A
C
E
!
(
s
t
a
t
e
m
e
n
t
)
*
R
B
R
A
C
E
!

{
#
f
u
n
c
_
b
o
d
y
=
#
(
[
S
T
A
T
E
M
E
N
T
,
"
F
U
N
C
_
B
O
D
Y
"
]
,
f
u
n
c
_
b
o
d
y
)
;
}

;

T
he

P
ar

se
r:

E
xp

re
ss

io
ns

e
x
p
r
e
s
s
i
o
n
:
l
o
g
i
c
_
t
e
r
m
(
"
o
r
"
^
l
o
g
i
c
_
t
e
r
m
)
*
;

l
o
g
i
c
_
t
e
r
m
:
l
o
g
i
c
_
f
a
c
t
o
r
(
"
a
n
d
"
^
l
o
g
i
c
_
f
a
c
t
o
r
)
*
;

l
o
g
i
c
_
f
a
c
t
o
r
:
(
"
n
o
t
"
^
)
?
r
e
l
a
t
_
e
x
p
r
;

r
e
l
a
t
_
e
x
p
r
:
a
r
i
t
h
_
e
x
p
r
(
(
G
E
^
|
L
E
^
|
G
T
^

|
L
T
^
|
E
Q
^
|
N
E
Q
^
)
a
r
i
t
h
_
e
x
p
r
)
?
;

a
r
i
t
h
_
e
x
p
r
:
a
r
i
t
h
_
t
e
r
m
(
(
P
L
U
S
^
|
M
I
N
U
S
^
)
a
r
i
t
h
_
t
e
r
m
)
*
;

a
r
i
t
h
_
t
e
r
m
:
a
r
i
t
h
_
f
a
c
t
o
r

(
(
M
U
L
T
^
|
L
D
V
^
|
M
O
D
^
|

R
D
V
^
)
a
r
i
t
h
_
f
a
c
t
o
r
)
*
;

a
r
i
t
h
_
f
a
c
t
o
r

:
P
L
U
S
!
r
_
v
a
l
u
e

{
#
a
r
i
t
h
_
f
a
c
t
o
r
=
#
(
[
U
P
L
U
S
,
"
U
P
L
U
S
"
]
,
a
r
i
t
h
_
f
a
c
t
o
r
)
;
}

|
M
I
N
U
S
!
r
_
v
a
l
u
e

{
#
a
r
i
t
h
_
f
a
c
t
o
r
=
#
(
[
U
M
I
N
U
S
,
"
U
M
I
N
U
S
"
]
,
a
r
i
t
h
_
f
a
c
t
o
r
)
;
}

|
r
_
v
a
l
u
e
(
T
R
S
P
^
)
*
;

r
_
v
a
l
u
e

:
l
_
v
a
l
u
e
|

f
u
n
c
_
c
a
l
l
|
N
U
M
B
E
R
|
S
T
R
I
N
G
|
"
t
r
u
e
"
|
"
f
a
l
s
e
"

|
a
r
r
a
y
|
L
P
A
R
E
N
!
e
x
p
r
e
s
s
i
o
n
R
P
A
R
E
N
!
;

l
_
v
a
l
u
e
:
I
D
^
(
L
B
R
K
!
i
n
d
e
x
R
B
R
K
!
)
*
;

T
he

W
al

ke
r:

To
p-

le
ve

l

{

i
m
p
o
r
t
j
a
v
a
.
i
o
.
*
;

i
m
p
o
r
t
j
a
v
a
.
u
t
i
l
.
*
;

} c
l
a
s
s
M
x
A
n
t
l
r
W
a
l
k
e
r
e
x
t
e
n
d
s
T
r
e
e
P
a
r
s
e
r
;

o
p
t
i
o
n
s
{

i
m
p
o
r
t
V
o
c
a
b
=
M
x
A
n
t
l
r
;

} {

s
t
a
t
i
c
M
x
D
a
t
a
T
y
p
e
n
u
l
l
_
d
a
t
a
=
n
e
w
M
x
D
a
t
a
T
y
p
e
(
"
<
N
U
L
L
>
"
)
;

M
x
I
n
t
e
r
p
r
e
t
e
r
i
p
t
=
n
e
w
M
x
I
n
t
e
r
p
r
e
t
e
r
(
)
;

}

T
he

W
al

ke
r:

E
xp

re
ss

io
ns

e
x
p
r
r
e
t
u
r
n
s
[
M
x
D
a
t
a
T
y
p
e
r
]

{
M
x
D
a
t
a
T
y
p
e
a
,
b
;

V
e
c
t
o
r
v
;

M
x
D
a
t
a
T
y
p
e
[
]
x
;

S
t
r
i
n
g
s
=
n
u
l
l
;

S
t
r
i
n
g
[
]
s
x
;

r
=
n
u
l
l
_
d
a
t
a
;

}
:
#
(
"
o
r
"
a
=
e
x
p
r
r
i
g
h
t
_
o
r
:
.
)

{
i
f
(
a
i
n
s
t
a
n
c
e
o
f
M
x
B
o
o
l
)

r
=

(
(
(
M
x
B
o
o
l
)
a
)
.
v
a
r
?
a
:
e
x
p
r
(
#
r
i
g
h
t
_
o
r
)
)
;

e
l
s
e

r
=

a
.
o
r
(
e
x
p
r
(
#
r
i
g
h
t
_
o
r
)
)
;

}
|
#
(
"
a
n
d
"
a
=
e
x
p
r
r
i
g
h
t
_
a
n
d
:
.
)

{
i
f
(
a
i
n
s
t
a
n
c
e
o
f
M
x
B
o
o
l
)

r
=
(
(
(
M
x
B
o
o
l
)
a
)
.
v
a
r
?
e
x
p
r
(
#
r
i
g
h
t
_
a
n
d
)
:
a
)
;

e
l
s
e r
=
a
.
a
n
d
(
e
x
p
r
(
#
r
i
g
h
t
_
a
n
d
)
)
;

}

T
he

W
al

ke
r:

S
im

pl
e

op
er

at
or

s

|
#
(
"
n
o
t
"
a
=
e
x
p
r
)

{
r
=
a
.
n
o
t
(
)
;
}

|
#
(
G
E
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
g
e
(
b
)
;
}

|
#
(
L
E
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
l
e
(
b
)
;
}

|
#
(
G
T
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
g
t
(
b
)
;
}

|
#
(
L
T
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
l
t
(
b
)
;
}

|
#
(
E
Q
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
e
q
(
b
)
;
}

|
#
(
N
E
Q
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
n
e
(
b
)
;
}

|
#
(
P
L
U
S
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
p
l
u
s
(
b
)
;
}

|
#
(
M
I
N
U
S
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
m
i
n
u
s
(
b
)
;
}

|
#
(
M
U
L
T
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
t
i
m
e
s
(
b
)
;
}

|
#
(
L
D
V
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
l
f
r
a
c
t
s
(
b
)
;
}

|
#
(
R
D
V
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
r
f
r
a
c
t
s
(
b
)
;
}

|
#
(
M
O
D
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
a
.
m
o
d
u
l
u
s
(
b
)
;
}

|
#
(
C
O
L
O
N
(
c
1
:
.
(
c
2
:
.
)
?
)
?
)

{

r
=
M
x
R
a
n
g
e
.
c
r
e
a
t
e
(
(
n
u
l
l
=
=
#
c
1
)
?
n
u
l
l
:
e
x
p
r
(
#
c
1
)
,

(
n
u
l
l
=
=
#
c
2
)
?
n
u
l
l
:
e
x
p
r
(
#
c
2
)
)
;

}

|
#
(
A
S
G
N
a
=
e
x
p
r
b
=
e
x
p
r
)

{
r
=
i
p
t
.
a
s
s
i
g
n
(
a
,
b
)
;
}

|
#
(
F
U
N
C
_
C
A
L
L
a
=
e
x
p
r
x
=
m
e
x
p
r
)
{
r
=
i
p
t
.
f
u
n
c
I
n
v
o
k
e
(
t
h
i
s
,
a
,
x
)
;
}

T
he

W
al

ke
r:

Li
te

ra
ls

,V
ar

ia
bl

es
,a

nd
F

un
ct

io
ns

|
#
(
A
R
R
A
Y

{
v
=
n
e
w
V
e
c
t
o
r
(
)
;
}

(
a
=
e
x
p
r

{
v
.
a
d
d
(
a
)
;
}

)
*

)
{
r
=
M
x
M
a
t
r
i
x
.
j
o
i
n
V
e
r
t
(
i
p
t
.
c
o
n
v
e
r
t
E
x
p
r
L
i
s
t
(
v
)
)
;
}

|
#
(
A
R
R
A
Y
_
R
O
W

{
v
=
n
e
w
V
e
c
t
o
r
(
)
;
}

(
a
=
e
x
p
r

{
v
.
a
d
d
(
a
)
;
}

)
+

)
{
r
=
M
x
M
a
t
r
i
x
.
j
o
i
n
H
o
r
i
(
i
p
t
.
c
o
n
v
e
r
t
E
x
p
r
L
i
s
t
(
v
)
)
;
}

|
n
u
m
:
N
U
M
B
E
R

{
r
=
i
p
t
.
g
e
t
N
u
m
b
e
r
(
n
u
m
.
g
e
t
T
e
x
t
(
)
)
;
}

|
s
t
r
:
S
T
R
I
N
G

{
r
=
n
e
w
M
x
S
t
r
i
n
g
(
s
t
r
.
g
e
t
T
e
x
t
(
)
)
;
}

|
"
t
r
u
e
"

{
r
=
n
e
w
M
x
B
o
o
l
(
t
r
u
e
)
;
}

|
"
f
a
l
s
e
"

{
r
=
n
e
w
M
x
B
o
o
l
(
f
a
l
s
e
)
;
}

|
#
(
i
d
:
I
D

{
r
=
i
p
t
.
g
e
t
V
a
r
i
a
b
l
e
(
i
d
.
g
e
t
T
e
x
t
(
)
)
;
}

(
x
=
m
e
x
p
r
{
r
=
i
p
t
.
s
u
b
M
a
t
r
i
x
(
r
,
x
)
;
}
)
*

)

|
#
(
"
f
u
n
c
"
f
n
a
m
e
:
I
D
s
x
=
v
l
i
s
t
f
b
o
d
y
:
.
)

{
i
p
t
.
f
u
n
c
R
e
g
i
s
t
e
r
(
f
n
a
m
e
.
g
e
t
T
e
x
t
(
)
,
s
x
,
#
f
b
o
d
y
)
;
}



T
he

W
al

ke
r:

F
or

an
d

If
st

at
em

en
ts

|
#
(
"
f
o
r
"
x
=
m
e
x
p
r
f
o
r
b
o
d
y
:
.
)

{

M
x
I
n
t
[
]
v
a
l
u
e
s
=
i
p
t
.
f
o
r
I
n
i
t
(
x
)
;

w
h
i
l
e
(
i
p
t
.
f
o
r
C
a
n
P
r
o
c
e
e
d
(
x
,
v
a
l
u
e
s
)
)
{

r
=

e
x
p
r
(
#
f
o
r
b
o
d
y
)
;

i
p
t
.
f
o
r
N
e
x
t
(
x
,
v
a
l
u
e
s
)
;

} i
p
t
.
f
o
r
E
n
d
(
x
)
;

}

|
#
(
"
i
f
"
a
=
e
x
p
r
t
h
e
n
p
:
.
(
e
l
s
e
p
:
.
)
?
)

{

i
f
(
!
(
a
i
n
s
t
a
n
c
e
o
f
M
x
B
o
o
l
)
)

r
e
t
u
r
n
a
.
e
r
r
o
r
(
"
i
f
:
e
x
p
r
e
s
s
i
o
n
s
h
o
u
l
d
b
e
b
o
o
l
"
)
;

i
f
(
(
(
M
x
B
o
o
l
)
a
)
.
v
a
r
)

r
=
e
x
p
r
(
#
t
h
e
n
p
)
;

e
l
s
e
i
f
(
n
u
l
l
!
=
e
l
s
e
p
)

r
=
e
x
p
r
(
#
e
l
s
e
p
)
;

}

T
he

W
al

ke
r:

M
ul

tip
le

ex
pr

es
si

on
s

m
e
x
p
r
r
e
t
u
r
n
s
[
M
x
D
a
t
a
T
y
p
e
[
]
r
v
]

{

M
x
D
a
t
a
T
y
p
e
a
;

r
v
=
n
u
l
l
;

V
e
c
t
o
r
v
;

}

:
#
(
E
X
P
R
_
L
I
S
T

{
v
=
n
e
w
V
e
c
t
o
r
(
)
;
}

(
a
=
e
x
p
r

{
v
.
a
d
d
(
a
)
;
}

)
*

)
{
r
v
=
i
p
t
.
c
o
n
v
e
r
t
E
x
p
r
L
i
s
t
(
v
)
;
}

|
a
=
e
x
p
r

{
r
v
=
n
e
w
M
x
D
a
t
a
T
y
p
e
[
1
]
;
r
v
[
0
]
=
a
;
}

|
#
(
F
O
R
_
C
O
N

{
v
=
n
e
w
V
e
c
t
o
r
(
)
;
}

(
s
:
I
D
a
=
e
x
p
r
{
a
.
s
e
t
N
a
m
e
(
s
.
g
e
t
T
e
x
t
(
)
)
;
v
.
a
d
d
(
a
)
;
}

)
+

)
{
r
v
=
i
p
t
.
c
o
n
v
e
r
t
E
x
p
r
L
i
s
t
(
v
)
;
}

;

T
he

W
al

ke
r:

V
ar

ia
bl

e
lis

t

v
l
i
s
t
r
e
t
u
r
n
s
[
S
t
r
i
n
g
[
]
s
v
]

{

V
e
c
t
o
r
v
;

s
v
=
n
u
l
l
;

}

:
#
(
V
A
R
_
L
I
S
T

{
v
=
n
e
w
V
e
c
t
o
r
(
)
;
}

(
s
:
I
D

{
v
.
a
d
d
(
s
.
g
e
t
T
e
x
t
(
)
)
;
}

)
*

)
{
s
v
=
i
p
t
.
c
o
n
v
e
r
t
V
a
r
L
i
s
t
(
v
)
;
}

;


