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co
m
p
o
n
e
n
t-w
ise
:

�
e
ve
ry
co
n
cre
te
typ
e
m
u
st
b
e
im
p
le
m
e
n
te
d
e
q
u
iva
le
n
tly;

�
e
ve
ry
sp
e
cifie

d
va
lu
e
m
u
st
h
a
ve
a
m
o
re
g
e
n
e
ra
ltyp

e

sch
e
m
e
;

�
e
ve
ry
sp
e
cifie

d
stru

ctu
re
m
u
st
b
e
e
n
rich

e
d
b
y
a

su
b
stru

ctu
re
.

�
1
9
7



P
r
o
p
e
r
tie
s
o
f
s
ig
n
a
tu
r
e
m
a
tc
h
in
g

�
T
h
e
co
m
p
o
n
e
n
ts
o
f
a
stru

ctu
re
ca
n
b
e
d
e
fin
e
d
in
a

d
iffe
re
n
t
o
rd
e
r
th
a
n
in
th
e
sig
n
a
tu
re
;
n
a
m
e
s
m
a
tte
r
b
u
t

o
rd
e
rin
g
d
o
e
s
n
o
t.

�
A
stru

ctu
re
m
a
y
co
n
ta
in
m
o
re
co
m
p
o
n
e
n
ts,
o
r
co
m
p
o
n
e
n
ts

o
f
m
o
re
g
e
n
e
ra
ltyp

e
s,
th
a
n
a
re
sp
e
cifie

d
in
a
m
a
tch
in
g

sig
n
a
tu
re
.

�
S
ig
n
a
tu
re
m
a
tch
in
g
is
stru

ctu
ra
l.
A
stru

ctu
re
ca
n
m
a
tch

m
a
n
y
sig
n
a
tu
re
s
a
n
d
th
e
re
is
n
o
n
e
e
d
to
p
re
-d
e
cla
re
its

m
a
tch
in
g
sig
n
a
tu
re
s
(u
n
like

“in
te
rfa
ce
s”
in
Ja
va
a
n
d
C
#
).

�
A
lth
o
u
g
h
sim

ila
r
to
re
co
rd
typ
e
s,
sig
n
a
tu
re
s
a
ctu
a
lly
p
la
y
a

n
u
m
b
e
r
o
f
d
iffe
re
n
t
ro
le
s.

�
1
9
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S
u
b
ty
p
in
g

S
ig
n
a
tu
re
m
a
tch
in
g
su
p
p
o
rts
a
fo
rm

o
f
su
b
typ
in
g
n
o
t
fo
u
n
d
in

th
e
C
o
re
la
n
g
u
a
g
e
:

�
A
stru

ctu
re
w
ith
m
o
re
typ
e
,
va
lu
e
,
a
n
d
stru

ctu
re

co
m
p
o
n
e
n
ts
m
a
y
b
e
u
se
d
w
h
e
re
fe
w
e
r
co
m
p
o
n
e
n
ts

a
re
e
xp
e
cte
d
.

�
A
va
lu
e
co
m
p
o
n
e
n
t
m
a
y
h
a
ve
a
m
o
re
g
e
n
e
ra
ltyp

e

sch
e
m
e
th
a
n
e
xp
e
cte
d
.

�
1
9
9



U
s
in
g
s
ig
n
a
tu
r
e
s
to
r
e
s
tr
ic
t
a
c
c
e
s
s

T
h
e
fo
llo
w
in
g
stru

ctu
re
u
se
s
a
sig
n
a
tu
re
co
n
stra

in
t
to
p
ro
vid
e

a
re
stricte

d
vie
w
o
f
I
n
t
N
a
t
:

s
t
r
u
c
t
u
r
e

R
e
s
I
n
t
N
a
t

=

I
n
t
N
a
t

:
s
i
g

t
y
p
e

n
a
t

v
a
l

s
u
c
c

:
n
a
t
-
>
n
a
t

v
a
l

i
t
e
r

:
n
a
t
-
>
(
n
a
t
-
>
n
a
t
)
-
>
n
a
t
-
>
n
a
t

e
n
d

N
B
:
T
h
e
co
n
stra

in
t
s
t
r
:
s
i
g
p
ru
n
e
s
th
e
stru

ctu
re

s
t
r

a
cco

rd
in
g
to
th
e
sig
n
a
tu
re

s
i
g
:

�
R
e
s
I
n
t
N
a
t
.
z
e
r
o
is
u
n
d
e
fin
e
d
;

�
R
e
s
I
n
t
N
a
t
.
i
t
e
r
is
le
ss
p
o
lym

o
rp
h
ic
th
a
t
I
n
t
N
a
t
.
i
t
e
r
.

�
2
0
0



T
r
a
n
s
p
a
r
e
n
c
y
o
f

:

A
lth
o
u
g
h
th
e

:
o
p
e
ra
to
r
ca
n
h
id
e
n
a
m
e
s,
it
d
o
e
s
n
o
t
co
n
ce
a
l

th
e
d
e
fin
itio
n
s
o
f
o
p
a
q
u
e
typ
e
s.

T
h
u
s,
th
e
fa
ct
th
a
t
R
e
s
I
n
t
N
a
t
.n
a
t

=
I
n
t
N
a
t
.n
a
t

=
i
n
t
re
m
a
in
s

tra
n
sp
a
re
n
t.

F
o
r
in
sta
n
ce
th
e
a
p
p
lica

tio
n
R
e
s
I
n
t
N
a
t
.
s
u
c
c
(
~
3
)
is
still

w
e
ll-typ

e
d
,
b
e
ca
u
se

~
3
h
a
s
typ
e
i
n
t
...b

u
t
~
3
is
n
e
g
a
tive

,
so

n
o
t
a
va
lid
re
p
re
se
n
ta
tio
n
o
f
a
n
a
tu
ra
ln
u
m
b
e
r!

�
2
0
1



S
M
L
M
o
d
u
le
s

In
fo
r
m
a
tio
n
h
id
in
g

In
S
M
L
,
w
e
ca
n
lim
it
o
u
tsid

e
a
cce

ss
to
th
e
co
m
p
o
n
e
n
ts
o
f

a
stru

ctu
re
b
y
co
n
stra

in
in
g
its
sig
n
a
tu
re
in
tra
n
sp
a
re
n
t
o
r

o
p
a
q
u
e
m
a
n
n
e
rs.

F
u
rth
e
r,
w
e
ca
n
h
id
e
th
e
re
p
re
se
n
ta
tio
n
o
f
a
typ
e
b
y
m
e
a
n
s

o
f
a
n
a
b
s
t
y
p
e
d
e
cla
ra
tio
n
.

T
h
e
co
m
b
in
a
tio
n
o
f
th
e
se
m
e
th
o
d
s
yie
ld
s
a
b
stra

ct
stru

ctu
re
s.�

2
0
2



U
s
in
g
s
ig
n
a
tu
r
e
s
to
h
id
e

th
e
id
e
n
tity

o
f
ty
p
e
s

W
ith
d
iffe
re
n
t
syn

ta
x,
sig
n
a
tu
re
m
a
tch
in
g
ca
n
a
lso

b
e
u
se
d
to

e
n
fo
rce

d
a
ta
a
b
stra

ctio
n
:

s
t
r
u
c
t
u
r
e

A
b
s
N
a
t

=

I
n
t
N
a
t

:
>

s
i
g

t
y
p
e

n
a
t

v
a
l

z
e
r
o
:

n
a
t

v
a
l

s
u
c
c
:

n
a
t
-
>
n
a
t

v
a
l

’
a

i
t
e
r
:

’
a
-
>
(
’
a
-
>
’
a
)
-
>
n
a
t
-
>
’
a

e
n
d

T
h
e
co
n
stra

in
t
s
t
r
:
>
s
i
g
p
ru
n
e
s
s
t
r
b
u
t
a
lso

g
e
n
e
ra
te
s
a

n
e
w
,
a
b
stra

ct
typ
e
fo
r
e
a
ch
o
p
a
q
u
e
typ
e
in

s
i
g
.

�
2
0
3



�
T
h
e
a
ctu
a
l
im
p
le
m
e
n
ta
tio
n
o
f
A
b
s
N
a
t
.
n
a
t
b
y
i
n
t
is

h
id
d
e
n
,
so
th
a
t
A
b
s
N
a
t
.
n
a
t

�=
i
n
t
.

A
b
s
N
a
t
is
ju
st

I
n
t
N
a
t
,
b
u
t
w
ith
a
h
id
d
e
n
typ
e

re
p
re
se
n
ta
tio
n
.

�
A
b
s
N
a
t
d
e
fin
e
s
a
n
a
b
stra

ct
d
a
ta
typ
e
o
f
n
a
tu
ra
ln
u
m
b
e
rs:

th
e
o
n
ly
w
a
y
to
co
n
stru

ct
a
n
d
u
se
va
lu
e
s
o
f
th
e
a
b
stra

ct

typ
e
A
b
s
N
a
t
.
n
a
t
is
th
ro
u
g
h
th
e
o
p
e
ra
tio
n
s,

z
e
r
o
,
s
u
c
c
,

a
n
d
i
t
e
r
.

E
.g
.,
th
e
a
p
p
lica

tio
n
A
b
s
N
a
t
.
s
u
c
c
(
~
3
)
is
ill-typ

e
d
:
~
3
h
a
s

typ
e
i
n
t
,
n
o
t
A
b
s
N
a
t
.
n
a
t
.
T
h
is
is
w
h
a
t
w
e
w
a
n
t,
sin
ce

~
3

is
n
o
t
a
n
a
tu
ra
ln
u
m
b
e
r
in
o
u
r
re
p
re
se
n
ta
tio
n
.

In
g
e
n
e
ra
l,
a
b
stra

ctio
n
s
ca
n
a
lso

p
ru
n
e
a
n
d
sp
e
cia
lise

co
m
p
o
n
e
n
ts.

�
2
0
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1
.
O
p
a
q
u
e
sig
n
a
tu
re
co
n
stra

in
ts

s
t
r
u
c
t
u
r
e

M
y
O
p
a
q
u
e
S
t
a
c
k

:
>

S
T
A
C
K

=
M
y
S
t
a
c
k

;

v
a
l

M
y
E
m
p
t
y
O
p
a
q
u
e
S
t
a
c
k

=
M
y
O
p
a
q
u
e
S
t
a
c
k
.
n
e
w

;

v
a
l

M
y
O
p
a
q
u
e
S
t
a
c
k
0

=
M
y
O
p
a
q
u
e
S
t
a
c
k
.
p
u
s
h

0
M
y
E
m
p
t
y
O
p
a
q
u
e
S
t
a
c
k

;

v
a
l

M
y
O
p
a
q
u
e
S
t
a
c
k
0
1

=
M
y
O
p
a
q
u
e
S
t
a
c
k
.
p
u
s
h

1
M
y
O
p
a
q
u
e
S
t
a
c
k
0

;

v
a
l

M
y
O
p
a
q
u
e
S
t
a
c
k
0
’

=
M
y
O
p
a
q
u
e
S
t
a
c
k
.
p
o
p

M
y
O
p
a
q
u
e
S
t
a
c
k
0
1

;

M
y
O
p
a
q
u
e
S
t
a
c
k
.
t
o
p

M
y
O
p
a
q
u
e
S
t
a
c
k
0
’

;

v
a
l

M
y
E
m
p
t
y
O
p
a
q
u
e
S
t
a
c
k

=
-

:
’
a

M
y
O
p
a
q
u
e
S
t
a
c
k
.
r
e
p
t
y
p
e

v
a
l

M
y
O
p
a
q
u
e
S
t
a
c
k
0

=
-

:
i
n
t

M
y
O
p
a
q
u
e
S
t
a
c
k
.
r
e
p
t
y
p
e

v
a
l

M
y
O
p
a
q
u
e
S
t
a
c
k
0
1

=
-

:
i
n
t

M
y
O
p
a
q
u
e
S
t
a
c
k
.
r
e
p
t
y
p
e

v
a
l

M
y
O
p
a
q
u
e
S
t
a
c
k
0
’

=
-

:
i
n
t

M
y
O
p
a
q
u
e
S
t
a
c
k
.
r
e
p
t
y
p
e

v
a
l

i
t

=
0

:
i
n
t

�
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2
.
a
b
s
t
y
p
e
s

s
t
r
u
c
t
u
r
e

M
y
H
i
d
d
e
n
S
t
a
c
k
:

S
T
A
C
K

=

s
t
r
u
c
t

e
x
c
e
p
t
i
o
n

E
;

a
b
s
t
y
p
e

’
a

r
e
p
t
y
p
e

=
S
o
f

’
a

l
i
s
t

(
*

<
-
-

H
I
D
D
E
N

*
)

w
i
t
h

(
*

R
E
P
R
E
S
E
N
T
A
T
I
O
N

*
)

v
a
l

n
e
w

=
S
[
]

;

f
u
n

p
u
s
h

x
(
S

s
)

=
S
(
x
:
:
s

)
;

f
u
n

p
o
p
(

S
[
]

)
=
r
a
i
s
e

E

|
p
o
p
(

S
(
_
:
:
t
)

)
=
S
(

t
)
;

f
u
n

t
o
p
(

S
[
]

)
=
r
a
i
s
e

E

|
t
o
p
(

S
(
h
:
:
_
)

)
=
h

;

e
n
d

;

e
n
d

;

�
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v
a
l

M
y
H
i
d
d
e
n
E
m
p
t
y
S
t
a
c
k

=
M
y
H
i
d
d
e
n
S
t
a
c
k
.
n
e
w

;

v
a
l

M
y
H
i
d
d
e
n
S
t
a
c
k
0

=
M
y
H
i
d
d
e
n
S
t
a
c
k
.
p
u
s
h

0
M
y
H
i
d
d
e
n
E
m
p
t
y
S
t
a
c
k

;

v
a
l

M
y
H
i
d
d
e
n
S
t
a
c
k
0
1

=
M
y
H
i
d
d
e
n
S
t
a
c
k
.
p
u
s
h

1
M
y
H
i
d
d
e
n
S
t
a
c
k
0

;

v
a
l

M
y
H
i
d
d
e
n
S
t
a
c
k
0
’

=
M
y
H
i
d
d
e
n
S
t
a
c
k
.
p
o
p

M
y
H
i
d
d
e
n
S
t
a
c
k
0
1

;

M
y
H
i
d
d
e
n
S
t
a
c
k
.
t
o
p

M
y
H
i
d
d
e
n
S
t
a
c
k
0
’

;

v
a
l

M
y
H
i
d
d
e
n
E
m
p
t
y
S
t
a
c
k

=
-

:
’
a

M
y
H
i
d
d
e
n
S
t
a
c
k
.
r
e
p
t
y
p
e

v
a
l

M
y
H
i
d
d
e
n
S
t
a
c
k
0

=
-

:
i
n
t

M
y
H
i
d
d
e
n
S
t
a
c
k
.
r
e
p
t
y
p
e

v
a
l

M
y
H
i
d
d
e
n
S
t
a
c
k
0
1

=
-

:
i
n
t

M
y
H
i
d
d
e
n
S
t
a
c
k
.
r
e
p
t
y
p
e

v
a
l

M
y
H
i
d
d
e
n
S
t
a
c
k
0
’

=
-

:
i
n
t

M
y
H
i
d
d
e
n
S
t
a
c
k
.
r
e
p
t
y
p
e

v
a
l

i
t

=
0

:
i
n
t
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S
M
L
M
o
d
u
le
s

F
u
n
c
to
r
s

�
A
n
S
M
L
fu
n
cto
r
is
a
stru

ctu
re
th
a
t
ta
ke
s
o
th
e
r
stru

ctu
re
s

a
s
p
a
ra
m
e
te
rs.

�
F
u
n
cto
rs
le
t
u
s
w
rite

p
ro
g
ra
m
u
n
its
th
a
t
ca
n
b
e
co
m
b
in
e
d

in
d
iffe
re
n
t
w
a
ys.

F
u
n
cto
rs
ca
n
a
lso

e
xp
re
ss
g
e
n
e
ric

a
lg
o
rith
m
s.

�
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F
u
n
c
to
r
s

M
o
d
u
le
s
a
lso

su
p
p
o
rts
p
a
ra
m
e
te
rise

d
stru

ctu
re
s,
ca
lle
d

fu
n
cto
rs.

E
x
a
m
p
le
:
T
h
e
fu
n
cto
r
A
d
d
F
u
n
b
e
lo
w
ta
ke
s
a
n
y

im
p
le
m
e
n
ta
tio
n
,
N
,
o
f
n
a
tu
ra
ls
a
n
d
re
-e
xp
o
rts
it

w
ith
a
n
a
d
d
itio
n
o
p
e
ra
tio
n
.

f
u
n
c
t
o
r

A
d
d
F
u
n
(
N
:
N
A
T
)

=

s
t
r
u
c
t

s
t
r
u
c
t
u
r
e

N
a
t

=
N

f
u
n

a
d
d

n
m

=
N
a
t
.
i
t
e
r

n
(
N
a
t
.
s
u
c
c
)

m

e
n
d

�
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�
A
fu
n
cto
r
is
a
fu
n
ctio

n
m
a
p
p
in
g
a
fo
rm
a
l
a
rg
u
m
e
n
t

stru
ctu
re
to
a
co
n
cre
te
re
su
lt
stru

ctu
re
.

�
T
h
e
b
o
d
y
o
f
a
fu
n
cto
r
m
a
y
a
ssu

m
e
n
o
m
o
re
in
fo
rm
a
tio
n

a
b
o
u
t
its
fo
rm
a
l
a
rg
u
m
e
n
t
th
a
n
is
sp
e
cifie

d
in
its
sig
n
a
tu
re
.

In
p
a
rticu

la
r,
o
p
a
q
u
e
typ
e
s
a
re
tre
a
te
d
a
s
d
istin

ct
typ
e

p
a
ra
m
e
te
rs.

E
a
ch
a
ctu
a
l
a
rg
u
m
e
n
t
ca
n
su
p
p
ly
its
o
w
n
,
in
d
e
p
e
n
d
e
n
t

im
p
le
m
e
n
ta
tio
n
o
f
o
p
a
q
u
e
typ
e
s.

�
2
1
0



F
u
n
c
to
r
a
p
p
lic
a
tio
n

A
fu
n
cto
r
m
a
y
b
e
u
se
d
to
cre
a
te
a
stru

ctu
re
b
y
a
p
p
lyin

g
it
to

a
n
a
ctu
a
l
a
rg
u
m
e
n
t:

s
t
r
u
c
t
u
r
e

I
n
t
N
a
t
A
d
d

=
A
d
d
F
u
n
(
I
n
t
N
a
t
)

s
t
r
u
c
t
u
r
e

A
b
s
N
a
t
A
d
d

=
A
d
d
F
u
n
(
A
b
s
N
a
t
)

T
h
e
a
ctu
a
l
a
rg
u
m
e
n
t
m
u
st
m
a
tch

th
e
sig
n
a
tu
re
o
f
th
e
fo
rm
a
l

p
a
ra
m
e
te
r—
so
it
ca
n
p
ro
vid
e
m
o
re
co
m
p
o
n
e
n
ts,
o
f
m
o
re

g
e
n
e
ra
ltyp

e
s.

A
b
o
ve
,
A
d
d
F
u
n
is
a
p
p
lie
d
tw
ice
,
b
u
t
to
a
rg
u
m
e
n
ts
th
a
t
d
iffe
r
in

th
e
ir
im
p
le
m
e
n
ta
tio
n
o
f
typ
e
n
a
t
(A
b
s
N
a
t
.
n
a
t
�=

I
n
t
N
a
t
.
n
a
t
).�

2
1
1



E
x
a
m
p
le
:
G
e
n
e
ric
im
p
e
ra
tive

sta
cks.

s
i
g
n
a
t
u
r
e

S
T
A
C
K

=

s
i
g

t
y
p
e

i
t
e
m
t
y
p
e

v
a
l

p
u
s
h
:

i
t
e
m
t
y
p
e

-
>

u
n
i
t

v
a
l

p
o
p
:

u
n
i
t

-
>

u
n
i
t

v
a
l

t
o
p
:

u
n
i
t

-
>

i
t
e
m
t
y
p
e

e
n
d

;

�
2
1
2



e
x
c
e
p
t
i
o
n

E
;

f
u
n
c
t
o
r

S
t
a
c
k
(

T
:

s
i
g

t
y
p
e

a
t
y
p
e

e
n
d

)
:
S
T
A
C
K

=

s
t
r
u
c
t

t
y
p
e

i
t
e
m
t
y
p
e

=
T
.
a
t
y
p
e

v
a
l

s
t
a
c
k

=
r
e
f
(

[
]
:

i
t
e
m
t
y
p
e

l
i
s
t

)

f
u
n

p
u
s
h

x

=
(

s
t
a
c
k

:
=

x
:
:

�
s
t
a
c
k

)

f
u
n

p
o
p
(
)

=
c
a
s
e

�
s
t
a
c
k

o
f

[
]

=
>

r
a
i
s
e

E

|
_
:
:
s

=
>

(
s
t
a
c
k

:
=

s
)

f
u
n

t
o
p
(
)

=
c
a
s
e

�
s
t
a
c
k

o
f

[
]

=
>

r
a
i
s
e

E

|
t
:
:
_

=
>

t

e
n
d

;

�
2
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s
t
r
u
c
t
u
r
e

i
n
t
S
t
a
c
k

=
S
t
a
c
k
(
s
t
r
u
c
t

t
y
p
e

a
t
y
p
e

=
i
n
t

e
n
d
)

;

s
t
r
u
c
t
u
r
e

i
n
t
S
t
a
c
k

:
S
T
A
C
K

i
n
t
S
t
a
c
k
.
p
u
s
h
(
0
)

;

i
n
t
S
t
a
c
k
.
t
o
p
(
)

;

i
n
t
S
t
a
c
k
.
p
o
p
(
)

;

i
n
t
S
t
a
c
k
.
p
u
s
h
(
4
)

;

v
a
l

i
t

=
(
)

:
u
n
i
t

v
a
l

i
t

=
0

:
i
n
t
S
t
a
c
k
.
i
t
e
m
t
y
p
e

v
a
l

i
t

=
(
)

:
u
n
i
t

v
a
l

i
t

=
(
)

:
u
n
i
t

�
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m
a
p

(
i
n
t
S
t
a
c
k
.
p
u
s
h

)
[
3
,
2
,
1
]

;

m
a
p

(
f
n

_
=
>

l
e
t

v
a
l

t
o
p

=
i
n
t
S
t
a
c
k
.
t
o
p
(
)

i
n

i
n
t
S
t
a
c
k
.
p
o
p
(
)
;

t
o
p

e
n
d

)

[
(
)
,
(
)
,
(
)
,
(
)
]

;

v
a
l

i
t

=
[
(
)
,
(
)
,
(
)
]

:
u
n
i
t

l
i
s
t

v
a
l

i
t

=
[
1
,
2
,
3
,
4
]

:
i
n
t
S
t
a
c
k
.
i
t
e
m
t
y
p
e

l
i
s
t
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W
h
y
fu
n
c
to
r
s

?

F
u
n
cto
rs
su
p
p
o
rt:

C
o
d
e
re
u
s
e
.

A
d
d
F
u
n
m
a
y
b
e
a
p
p
lie
d
m
a
n
y
tim
e
s
to
d
iffe
re
n
t

stru
ctu
re
s,
re
u
sin
g
its
b
o
d
y.

C
o
d
e
a
b
s
tra

c
tio

n
.

A
d
d
F
u
n
ca
n
b
e
co
m
p
ile
d
b
e
fo
re
a
n
y

a
rg
u
m
e
n
t
is
im
p
le
m
e
n
te
d
.

T
y
p
e
a
b
s
tra

c
tio

n
.

A
d
d
F
u
n
ca
n
b
e
a
p
p
lie
d
to
d
iffe
re
n
t
typ
e
s
N
.
n
a
t
.
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