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t c
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 d
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: c
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 c
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ic
” 

or
 “

w
ea

k”

st
at
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Li
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k
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 c
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⇒
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 d
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⇒

 p
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t t
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T
yp

e
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In
te

g
e

rL
ite

ra
l

::
ty

p
e

ch
e

ck
(S

ym
T

a
b

S
co

p
e

* 
s)

{
//
 r

e
tu

rn
 r

e
su

lt 
ty

p
e

re
tu

rn
 in

te
g

e
rT

yp
e

;
} T

yp
e

*
V

a
rR

e
f

::
ty

p
e

ch
e

ck
(S

ym
T

a
b

S
co

p
e

* 
s)

 {
S

ym
T

a
b

E
n

tr
y*

 s
te

 =
 s

->
lo

o
ku

p
(_

id
e

n
t)

;

//
 c

h
e

ck
 f
o

r 
e

rr
o

rs
if 

(s
te

 =
=

 N
U

L
L

) 
{

P
lz

e
ro

->
ty

p
e

E
rr

o
r(

“u
n

d
e

cl
a

re
d

 v
a

r”
);

} if 
(

!
 s

te
->

is
C

o
n

st
a

n
t

()
 &

&
!

 s
te

->
is

V
a

ri
a

b
le

()
) 

{
P

lz
e

ro
->

ty
p

e
E

rr
o

r(
“n

o
t 
a

 v
a

r 
o

r 
co

n
st

”)
;

} //
 r

e
tu

rn
 r

e
su

lt 
ty

p
e

re
tu

rn
 s

te
->

ty
p

e
()

;
}
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yp
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O
p
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ty

p
e

ch
e

ck
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T

a
b

S
co

p
e

* 
s)
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//

 c
h

e
ck
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 c

o
m

p
u

te
 t

yp
e

s 
o

f 
su

b
e

xp
re

ss
io

n
s

T
yp

e
*

le
ft

 =
 _

le
ft

->
ty

p
e

ch
e

ck
(s

);
T

yp
e

*
ri
g

h
t

 =
 _

ri
g

h
t-

>
ty

p
e

ch
e

ck
(s

);

//
 c

h
e

ck
 t

h
e

 t
yp

e
s 

o
f 

th
e

 o
p

e
ra

n
d

s
sw

itc
h

(_
o

p
) 

{
 c

a
se

P
L

U
S:

 c
a

se
M

IN
U

S:
 .

..
 c

a
se

L
E

Q
: 

..
.

if 
(

le
ft

->
d

iff
e

re
n

t(
in

te
g

e
rT

yp
e

)
 |
|

ri
g

h
t-

>
d

iff
e

re
n

t(
in

te
g

e
rT

yp
e

)
) 

{
P

lz
e

ro
->

ty
p

e
E

rr
o

r(
“a

rg
s 

n
o

t 
in

ts
”)

;
} b

re
a

k;
 c

a
se

E
Q

L:
 c

a
se

N
E

Q:
if 

(
le

ft
->

d
iff

e
re

n
t(

ri
g

h
t)

) 
{

P
lz

e
ro

->
ty

p
e

E
rr

o
r(

“a
rg

s 
n

o
t 

sa
m

e
 t

yp
e

”)
;

} b
re

a
k;

} //
 r

e
tu

rn
 r

e
su

lt 
ty

p
e

sw
itc

h
 (

_
o

p
) 

{
 c

a
se

P
L

U
S:

 c
a

se
M

IN
U

S:
 c

a
se

M
U

L: 
ca

se
D

IV
ID

E
:

re
tu

rn
 in

te
g

e
rT

yp
e

;

 c
a

se
E

Q
L:

 c
a

se
N

E
Q:

 .
..

re
tu

rn
 b

o
o

le
a

n
T

yp
e

;

}

}
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S
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01
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yp

e 
ch

ec
ki

ng
 s

ta
te
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en
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id

A
ss

ig
n

S
tm

t
::
ty

p
e

ch
e

ck
(S

ym
T

a
b

S
co

p
e

* 
s)

 {
//
 c

h
e

ck
 &

 c
o

m
p

u
te

 t
yp

e
s 

o
f 
su

b
e

xp
re

ss
io

n
s

T
yp

e
*

lh
s

 =
 _

lv
a

lu
e

->
ty

p
e

ch
e

ck
_

lv
a

lu
e

(s
);

T
yp

e
*

rh
s

 =
 _

e
xp

r-
>

ty
p

e
ch

e
ck

(s
);

//
 c

h
e

ck
 le

g
a

lit
y 

o
f 
su

b
e

xp
re

ss
io

n
 t
yp

e
s

if 
(

lh
s-

>
d

iff
e

re
n

t(
rh

s)
) 

{
P

lz
e

ro
->

ty
p

e
E

rr
o

r(
“l
h

s 
&

 rh
s 

ty
p

e
s 

d
iff

e
r”

);
}

}
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S
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t
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ty

p
e

ch
e

ck
(S

ym
T

a
b

S
co

p
e

* 
s)

 {
//
 c

h
e

ck
 &

 c
o

m
p

u
te

 t
yp

e
s 

o
f 
su

b
e

xp
re

ss
io

n
s

T
yp

e
*

te
st

 =
 _

te
st

->
ty

p
e

ch
e

ck
(s

);

//
 c

h
e

ck
 le

g
a

lit
y 

o
f 
su

b
e

xp
re

ss
io

n
 t
yp

e
s

if 
(

te
st

->
d

iff
e

re
n

t(
b

o
o

le
a

n
T

yp
e

)
) 

{
P

lz
e

ro
->

ty
p

e
E

rr
o

r(
“t

e
st

 n
o

t 
a

 b
o

o
le

a
n

”)
;

} //
 c

h
e

ck
 n

e
st

e
d

 s
ta

te
m

e
n

ts
fo

r 
(i
n

t 
i =

 0
; 
i <

 _
th

e
n

_
st

m
ts

->
le

n
g

th
()

;
i+

+
) 

{
_

th
e

n
_

st
m

ts
->

fe
tc

h
(i
)-

>
ty

p
e

ch
e

ck
(s

);
}

}

S
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an
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er
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4
C

S
E

 4
01

T
yp

e 
ch

ec
ki

ng
 s

ta
te

m
en

ts

vo
id

C
a

llS
tm

t
::
ty

p
e

ch
e

ck
(S

ym
T

a
b

S
co

p
e

* 
s)

 {

//
 t
yp

e
 c

h
e

ck
 a

rg
u

m
e

n
ts

, 
a

cc
u

m
u

la
te

 li
st

 o
f

//
a

rg
u

m
e

n
t 
ty

p
e

s
T

yp
e

A
rr

a
y*

a
rg

T
yp

e
s

 =
n

e
w

 T
yp

e
A

rr
a

y
;

fo
r 

(i
n

t 
i =

 0
; 
i <

 _
a

rg
s-

>
le

n
g

th
()

; 
i+

+
) 

{
T

yp
e

*
a

rg
T

yp
e

 =
 _

a
rg

s-
>

fe
tc

h
(i
)-

>
ty

p
e

ch
e

ck
(s

);
a

rg
T

yp
e

s-
>

a
d

d
(a

rg
T

yp
e

);
} P

ro
cT

yp
e

*
p

ro
cT

yp
e

 =
n

e
w

 P
ro

cT
yp

e
(a

rg
T

yp
e

s)
;

//
 c

h
e

ck
 c

a
lle

e
 p

ro
ce

d
u

re
S

ym
T

a
b

E
n

tr
y*

 s
te

 =
 s

->
lo

o
ku

p
(_

id
e

n
t)

;
if 

(s
te

 =
=

 N
U

L
L

) 
{ 

..
.

P
lz

e
ro

->
ty

p
e

E
rr

o
r(

“u
n

d
e

cl
a

re
d

 p
ro

ce
d

u
re

”)
;

..
.

} T
yp

e
*

p
ro

cT
yp

e
2

 =
 s

te
->

ty
p

e
()

;
//
 c

h
e

ck
 c

o
m

p
a

tib
ili

ty
 o

f 
a

ct
u

a
ls

 &
 f
o

rm
a

ls
if 

(
p

ro
cT

yp
e

2
->

d
iff

e
re

n
t(

p
ro

cT
yp

e
)

) 
{

P
lz

e
ro

->
ty

p
e

E
rr

o
r(

“w
ro

n
g

 a
rg

 t
yp

e
s”

);
 .
..

}
}
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 {
fo

r 
(i
n

t 
i =

 0
; 
i <

 _
ite

m
s-

>
le

n
g

th
()

; 
i+

+
) 

{
_

ite
m

s
->

fe
tc

h
(i
)-

>
ty

p
e

ch
e

ck
(s

);
}

} vo
id

V
a

rD
e

cl
It
e

m
::
ty

p
e

ch
e

ck
(S

ym
T

a
b

S
co

p
e

* 
s)

 {
T

yp
e

* 
t 
=

 _
ty

p
e

->
ty

p
e

ch
e

ck
(s

);
V

a
rS

T
E

* 
e

n
tr

y 
=

n
e

w
 V

a
rS

T
E

(_
n

a
m

e
, 
t)

;
s-

>
e

n
te

r
(e

n
tr

y)
;

}
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ng
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vo
id

C
o

n
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D
e
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ty

p
e

ch
e

ck
(S

ym
T

a
b

S
co

p
e

* 
s)

 {
fo

r 
(i
n

t 
i =

 0
; 
i <

 _
ite

m
s-

>
le

n
g

th
()

; 
i+

+
) 

{
_

ite
m

s-
>

fe
tc

h
(i
)-

>
ty

p
e

ch
e

ck
(s

);
}

} vo
id

C
o

n
st

D
e

cl
It
e

m
::
ty

p
e

ch
e

ck
(S

ym
T

a
b

S
co

p
e

* 
s)

 {
T

yp
e

*
t

 =
 _

ty
p

e
->

ty
p

e
ch

e
ck

(s
);

//
 t
yp

e
 c

h
e

ck
 in

iti
a

liz
e

r
T

yp
e

*
e

xp
rT

yp
e

 =
 _

e
xp

r-
>

ty
p

e
ch

e
ck

(s
);

//
 m

a
ke

 s
u

re
 in

iti
a

liz
e

r 
is

 c
o

n
st

a
n

t 
e

xp
r

in
t 
va

lu
e

 =
 _

e
xp

r-
>

re
so

lv
e

_
co

n
st

a
n

t
(s

);

//
 m

a
ke

 s
u

re
 r

h
s 

m
a

tc
h

e
s 

d
e

cl
a

re
d

 t
yp

e
if 

(
t

->
d

iff
e

re
n

t(
e

xp
rT

yp
e

)
) 

{
P

lz
e

ro
->

ty
p

e
E

rr
o

r(
“i
n

it 
o

f 
w

ro
n

g
 t
yp

e
”)

;
} C

o
n

st
S

T
E

* 
e

n
tr

y 
=

n
e

w
 C

o
n

st
S

T
E

(_
n

a
m

e
, 
t,
 v

a
lu

e
);

s-
>

e
n

te
r

(e
n

tr
y)

;
}
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S
co

p
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s
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{

//
 c

re
a

te
 s

co
p

e
 f
o

r 
b

o
d

y 
o

f 
p

ro
ce

d
u

re
S

ym
T

a
b

S
co

p
e

*
b

o
d

y_
sc

o
p

e
 =

n
e

w
S

ym
T

a
b

S
co

p
e

(s
);

//
 e

n
te

r 
fo

rm
a

ls
 in

to
 n

e
st

e
d

 s
co

p
e

T
yp

e
A

rr
a

y*
 f
o

rm
a

lT
yp

e
s 

=
 n

e
w

 T
yp

e
A

rr
a

y;
fo

r 
(i
n

t 
i =

 0
; 
i <

 _
fo

rm
a

ls
->

le
n

g
th

()
;i+

+
) 

{
F

o
rm

a
lD

e
cl

* 
fo

rm
a

l =
 _

fo
rm

a
ls

->
fe

tc
h

(i
);

T
yp

e
* 

t 
=

fo
rm

a
l-
>

ty
p

e
ch

e
ck

(
s

,
b

o
d

y_
sc

o
p

e
);

fo
rm

a
lT

yp
e

s-
>

a
d

d
(t

);
} //
 c

o
n

st
ru

ct
 p

ro
ce

d
u

re
’s

 t
yp

e
P

ro
cT

yp
e

* 
p

ro
cT

yp
e

 =
n

e
w

 P
ro

cT
yp

e
(f

o
rm

a
lT

yp
e

s)
;

//
 a

d
d

 e
n

tr
y 

fo
r 

p
ro

ce
d

u
re

 in
e

n
cl

o
si

n
g

 s
co

p
e

P
ro

cS
T

E
* 
e

n
tr

y 
=

n
e

w
 P

ro
cS

T
E

(_
n

a
m

e
, p

ro
cT

yp
e

);
s

->
e

n
te

r
(p

ro
cS

T
E

);

//
 t
yp

e
 c

h
e

ck
 p

ro
ce

d
u

re
 b

o
d

y
_

b
lo

ck
->

ty
p

e
ch

e
ck

(b
o

d
y_

sc
o

p
e

);
}
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01
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ta
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in
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ou
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in
t

T
P

lz
e

ro
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a
in

2
(i
n

t 
a

rg
c,

 c
h

a
r*

* 
a

rg
v)

 {
..
.

ty
p

e
C

h
e

ck
P

h
a

se
()

; 
..
.

vo
id

T
P

lz
e

ro
::
ty

p
e

C
h

e
ck

P
h

a
se

()
 {

m
o

d
u

le
->

ty
p

e
ch

e
ck

(N
U

L
L

)
; 
..
.

//
 n

o
 e

n
cl

o
si

n
g

 s
ym

b
o

l t
a

b
le

vo
id

M
o

d
u

le
D

e
cl

::
ty

p
e

ch
e

ck
(S

ym
T

a
b

S
co

p
e

* 
s)

 {
  
  
//
 c

re
a

te
 n

e
w

 s
co

p
e

 f
o

r 
b

o
d

y 
o

f 
m

o
d

u
le

  
  
S

ym
T

a
b

S
co

p
e

*
b

o
d

y_
sc

o
p

e
 =

n
e

w
 S

ym
T

a
b

S
co

p
e

(s
);

  
  
//
 t
yp

e
 c

h
e

ck
 b

o
d

y 
o

f 
m

o
d

u
le

_
b

lo
ck
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