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In this paper, two implementations of generalized block-structured languages 
are presented and compared for time requirements. One implementation, the 
Lifetime Stack Model, implements the deletion strategy with lifetime checks; 
the other, the Partial Reference Count Contour Machine, implements the 
retention strategy. For a large subset of the lifetime well-stacking programs, 
those that run correctly on the first model, the two models are shown to 
require nearly the same order of magnitude of time. The use of full label 
values is shown to have a detrimental effect on the time efficiency of the 
latter model. Part 1, in Volume 7, Number 1, of this journal, gives a general 
description of the machines, some of their definitions, and proof of the 
results. Part 2, in this issue, serves as an appendix to Part 1 and contains 
most of the formal definitions of the machines. 

KEY W O R D S :  Block-structured languages; retention vs. deletion; contour 
model; stack model; reference counts; lifetime checks; time estimates. 

This appendix defines the machine  instructions for the LSM and  the P R C C M ,  
al luded to in Sects. 3.6 and  4.6 in Par t  1 of this paper. The definitions are 
given in parallel with the definition of the LSM in the left co lumn and  the 
definition of  the P R C C M  in the right column. This was done both  to take 
advantage of similarities and  to point  out  the differences. W h e n  the two 
machines agree completely, the description runs across bo th  columns.  When  
they differ, the description is split into two columns.  
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n
d
e
f
i
n
e
d
 
v
a
l
u
e
 

Ti
me

: 
c
o
n
s
t
a
n
t
 

W
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P
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8
)
 
m
a
k
e
r
t
l
 
(n

h,
 
i
p
)
:
 
f
o
r
m
s
 
a 

D
r
o
D
e
r
l
y
 
t
a
g
g
e
d
 
r
e
-
 

t
u
r
n
 
l
a
b
e
l
 
w
i
t
h
 
n 
h 

a
s
 
t
h
e
 
n
h
 
a
n
d
 
i~
p 
a
s
 
t
h
e
 
ip

. 

T
i
m
e
:
 
co
ns
ta
nt
~=
 

9
)
 
m
a
k
e
A
R
c
o
n
t
 

(
s
l
,
 
n
h
,
 
d
l
)
:
 
f
o
r
m
s
 
a 

p
r
o
p
e
r
l
y
 
t
a
g
-
 

g
e
d
 
A
R
 
c
o
n
t
r
o
l
 
w
o
r
d
 
w
i
t
h
 
s
l
 
a
s
 
t
h
e
 
s
l
,
 
n
h
 
a
s
 

t
h
e
 
n
h
,
 
a
n
d
 
d
l
 
a
s
 
t
h
e
 
dl

. 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
*
 

i0
) 

m
a
k
e
r
t
l
 
(
e
p
,
 
n
h
,
 
i
p
)
:
 
f
o
r
m
s
 
a 

p
r
o
p
e
r
l
y
 
t
a
g
g
e
d
 
r
e
-
 

t
u
r
n
 
l
a
b
e
l
 
w
~
t
h
 
e_
n_
n a
s
 
t
h
e
 
e
p
,
 
n 
h 

a
s
 
t
h
e
 
n
h
,
 
a
n
d
 
i 
p 

a
s
 
t
h
e
 
i
p
.
 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
*
 

a
l
l
o
c
 
c
o
n
t
o
u
r
 
(
n
)
:
 
s
e
a
r
c
h
 
t
h
e
 
f
r
e
e
 
l
i
s
t
 
o
f
 
t
h
e
 
c
o
n
-
 

t
o
u
r
 
~
e
g
m
e
n
t
 
f
r
o
m
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
t
o
 
f
i
n
d
 
a 

f
r
e
e
 
b
l
o
c
k
 

o
f
 
l
e
n
g
t
h
 
g
r
e
a
t
e
r
 
t
h
a
n
 
o
r
 
e
q
u
a
l
 
t
o
 
n
.
 

I
f
 
o
n
e
 
i
s
 
n
o
t
 

f
o
u
n
d
 
t
h
e
n
 
i
n
i
t
i
a
t
e
 
g
a
r
b
a
g
e
 
c
o
l
l
e
c
t
~
o
n
.
 

O
t
h
e
r
w
i
s
e
 

c
a
r
v
e
 
o
u
t
 
t
h
e
 
f
i
r
s
t
 
n 

w
o
r
d
s
 
o
f
 
t
h
e
 
f
r
e
e
 
b
l
o
c
k
 
t
o
 

m
a
k
e
 
a 

c
o
n
t
o
u
r
.
 

T
h
e
 
r
e
m
a
i
n
d
e
r
 
o
f
 
t
h
e
 
f
r
e
e
 
b
l
o
c
k
 
is

 
l
e
f
t
 
i
n
 
t
h
e
 
f
r
e
e
 
l
i
s
t
 
i
n
 
t
h
e
 
s
a
m
e
 
p
l
a
c
e
 
a
s
 
t
h
e
 
o
r
i
g
-
 

i
n
a
l
 
f
r
e
e
 
b
l
o
c
k
.
 

T
h
e
 
t
a
g
 
o
f
 
t
h
e
 
f
i
r
s
t
 
t
w
o
 
w
o
r
d
s
 
o
f
 

t
h
e
 
c
o
n
t
o
u
r
 
a
r
e
 
s
e
t
 
t
o
 
L
N
K
 
a
n
d
 
C
T
 
r
e
s
p
e
c
t
i
v
e
l
y
.
 

S
e
a
r
c
h
 

t
h
e
 
a
l
l
o
c
a
t
e
d
 
c
o
n
t
o
u
r
 
l
i
s
t
 
f
r
o
m
 
t
h
e
 
e
n
d
 
f
o
r
 
t
h
e
 
p
r
o
-
 

p
e
r
 
p
l
a
c
e
 
t
o
 
l
i
n
k
 
t
h
e
 
n
e
w
 
c
o
n
t
o
u
r
 
s
o
 
t
h
a
t
 
t
h
e
 
a
l
l
o
-
 

c
a
t
e
d
 
l
i
s
t
 
i
s
 
o
r
d
e
r
e
d
 
b
y
 
a
d
d
r
e
s
s
;
 
l
i
n
k
 
t
h
e
 
c
o
n
t
o
u
r
 

i
n
t
o
 
t
h
e
 
l
i
s
t
.
 

S
e
t
 
t
h
e
 
r
e
f
e
r
e
n
c
e
 
c
o
u
n
t
 
o
f
 
t
h
e
 
c
o
n
t
o
u
r
 

t
o
 
I
.
 

R
e
t
u
m
n
 
a 

p
o
i
n
t
e
r
 
p
o
i
n
t
i
n
g
 
t
o
 
t
h
e
 
2
n
d
 
w
o
r
d
 
o
f
 

t
h
e
 
c
o
n
t
o
u
r
.
 

T
i
m
e
:
 
p
o
t
e
n
t
i
a
l
l
y
 
u
n
b
o
u
n
d
e
d
 

O 2 _o
 

O
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i~
) IZ
) 

f
r
e
e
 
c
o
n
t
o
u
r
 
(
p
t
F
)
:
 
s
e
a
r
c
h
 
t
h
e
 
f
r
e
e
 
l
l
s
t
 
o
f
 
t
h
e
 

c
o
n
t
o
u
r
 
s
e
g
m
e
n
t
 
f
r
o
m
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
t
o
 
f
i
n
d
 
t
h
e
 
p
r
o
-
 

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

i
n
s
e
r
t
i
n
g
 
t
h
e
 
c
o
n
t
o
u
r
 
p
o
i
n
t
e
d
 
t
o
 
b
y
 
p
t
r
.
 

T
h
e
 
c
o
n
-
 

t
o
u
r
 
i
s
 
a
d
d
e
d
 
t
o
 
t
h
e
 
f
r
e
e
 
l
i
s
t
,
 
a
n
d
 
i
f
 
i
t
 
i
s
 

p
h
y
s
i
c
a
l
l
y
 
a
d
j
a
c
e
n
t
 
t
o
 
e
i
t
h
e
r
 
o
f
 
i
t
s
 
n
e
i
g
h
b
o
r
s
 
o
n
 

t
h
e
 
l
i
s
t
,
 
t
h
e
n
 
i
t
 
m
u
s
t
 
b
e
 
m
e
r
g
e
d
 
w
i
t
h
 
i
t
s
 
a
d
j
a
c
e
n
t
 

n
e
i
g
h
b
o
r
(
s
)
.
 

I
f
 
t
h
e
 
L
N
K
 
w
o
r
d
 
o
f
 
t
h
e
 
f
r
e
e
d
 
c
o
n
t
o
u
r
 

i
s
 
n
o
 
l
o
n
g
e
r
 
u
s
e
d
 
a
s
 
a 

l
i
n
k
 
t
h
e
n
 
i
t
 
i
s
 
~
e
s
e
t
 
t
o
 
a
n
 

u
n
d
e
f
i
n
e
d
 
v
a
l
u
e
.
 

T
i
m
e
:
 
p
o
t
e
n
t
i
a
l
l
y
 
u
n
b
o
u
n
d
e
d
 

a
l
l
o
c
 
s
t
a
c
k
 
(
n
)
:
 
s
a
m
e
 
a
s
 
a
l
l
o
e
 
c
o
n
t
o
u
r
 
e
x
c
e
p
t
 
u
s
i
n
g
 

s
t
a
c
k
-
-
s
e
g
m
e
n
t
~
 

I
t
 
r
e
t
u
r
n
s
 
a 

p
~
i
n
t
e
r
 
p
o
i
n
t
i
n
g
 
t
o
 
a 

f
u
l
l
v
 
t
a
g
g
e
d
 
c
e
s
 
o
f
 
l
e
n
g
t
h
 
n.
 

T
i
m
e
:
 
p
o
t
e
n
t
i
a
l
l
y
 
u
n
b
o
u
n
d
e
d
 

f
r
e
e
_
s
t
a
c
k
 

(
p
t
r
)
:
 
s
a
m
e
 
a
s
 
f
r
e
e
 
c
o
n
t
o
u
r
,
 
e
x
c
e
p
t
 
u
s
i
n
g
 

s
t
a
c
k
 
s
e
g
m
e
n
t
 
a
n
d
 
t
h
e
 
c
e
s
 
p
o
i
n
t
e
d
 
t
o
 
b
y
 
p
t
r
.
 

T
i
m
e
:
 
p
e
t
~
n
t
i
a
l
l
 V
 
u
n
b
o
u
n
d
e
d
 

T
h
e
r
e
 
a
r
e
 
s
o
m
e
 
"
h
a
r
d
w
a
r
e
"
 
p
r
o
c
e
d
u
r
e
s
 
c
a
l
l
e
d
 
b
y
 
t
h
e
 
m
i
e
r
o
c
o
d
e
:
 

a
s
 
w
i
t
h
 
b
a
s
i
c
 
p
r
i
m
i
t
i
v
e
s
,
 

t
i
m
e
 
e
s
t
i
m
=
 

a
r
e
s
 
a
r
e
 
g
i
v
e
n
.
 

1
)
 
p
u
s
h
 
(v

) 
= 

H
.
t
s
 
§ 

H
.
t
s
 
+ 

1;
 
r
 

p
r
o
c
e
s
s
o
r
'
s
 
t
s
 
b
y
 
1.

 
1
s
t
 
§ 

v
;
 
r
 

v
a
l
u
e
 
t
o
 
n
e
w
 
s
t
a
c
k
 
t
o
p
.
 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
*
 

2
) 

p
o

p
 

=
 

~
.
t
s
 
~ 

]1
.t
s 

- 
1;
 
r
 

p
r
o
c
e
s
s
o
r
'
s
 
t
s
 
b
y
 
1.

 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
 *
 

W
 =-
 

-I
 

.=
 

X
 

m
 

lu
 

(1
~ 

0 



S
) 

p
o

p
 

(n
) 

: 
~
.
t
s
 
+ 

~
.
t
s
 
- 

n~
 
r
 

p
r
o
c
e
s
s
o
r
'
s
 
t
s
 
b
y
 
n
.
 

T
i
m
e
:
 
p
r
o
p
o
r
t
i
o
n
a
l
 
t
o
 
n
*
 

5~
 

i
n
c
r
c
(
p
t
r
)
 

= 
r
 

p
t
r
 
i
s
 
n
o
t
 
N
I
L
,
 

I
F
 
p
t
r
 
~ 

N
I
L
 

r
 

r
e
f
 
c
o
u
n
t
 
o
f
 

T
H
E
N
 

r
 

p
o
i
n
t
e
d
 
t
o
 
b
y
 
p
t
r
 

p
t
r
*
.
r
c
 
§ 

p
t
r
*
.
r
c
+
1
;
 

C
b
y
 
1 

a
n
d
 

R
E
T
U
R
N
 
p
t
r
*
.
r
c
;
 

r
 

n
e
w
 
r
e
f
 

E
L
S
E
 
e
r
r
o
r
 

r
 

a
s
 
v
a
l
u
e
.
 

F
I
 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
 

d
e
c
r
c
(
p
t
r
)
 

= 
e
l
f
 
p
t
r
 
i
s
 
n
o
t
 
N
I
L
,
 

I
F
 
p
t
r
 
@ 

N
I
L
 

r
 

r
e
f
 
c
o
u
n
t
 
o
f
 

T
H
E
N
 

r
 

p
o
i
n
t
e
d
 
t
o
 
b
y
 
p
t
r
 

p
t
r
*
.
r
c
 
§ 

p
t
r
*
.
r
c
-
1
;
 

C
b
y
 
I 

a
n
d
 

R
E
T
U
R
N
 
p
t
r
*
.
r
c
;
 

C
r
e
t
u
r
n
 
n
e
w
 
r
e
f
 

E
L
S
E
 
e
r
r
o
r
 

r
 

a
s
 
v
a
l
u
e
.
 

F
I
 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
*
 

6
)
 
r
e
c
o
n
s
t
r
u
c
t
_
d
i
s
p
l
a
y
 

= 
p
t
r
 
§ 

I
.
e
p
;
 

r
 

p
t
r
 
t
o
 
c
o
p
y
 
o
f
 
H
V
s
 
e
p
.
 

F
O
R
 
i 

F
R
O
M
 
II
.n
h 

- 
I 

B
Y
 
-
I
 
W
H
I
L
E
 
p
t
r
 
~ 

N
I
L
 

r
 

a
s
 
l
o
n
g
 
a
s
 
t
h
e
r
e
 
i
s
 

D
O
 

r
 

s
t
a
t
i
c
 
c
h
a
i
n
,
 
e
a
c
h
 
s
u
c
c
e
s
s
i
v
e
l
y
 

l
o
w
e
r
 

D
I
S
P
 
e
l
e
m
e
n
t
 
i
s
 

D
I
S
P
[
i
]
 
§ 

p
t
r
;
 

r
 

w
i
t
h
 
e
a
c
h
 
s
u
c
c
e
s
s
i
v
e
 
e
l
e
m
e
n
t
 
o
f
 
t
h
e
 

p
t
r
 
§ 

p
t
r
*
.
s
l
 

r
 

c
h
a
i
n
.
 

O
D
;
 

T
i
m
e
:
 
p
r
o
p
o
r
t
i
o
n
a
l
 

t
o
 
~
.
n
h
 
- 

I 
~ 

0
 w c
 _~
 

o
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m
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7)
 

i
s
_
,
s
c
o
p
e
d
 
(
t
a
g
)
=
 

r
 

t
o
 
d
e
t
e
r
m
i
n
e
 
i
f
 
t
a
g
 
i
s
 
t
h
a
t
 

R
E
T
U
R
N
(
 
t
a
g
=
P
T
R
 
v 

t
a
g
=
P
R
C
 

r
 

a 
r
e
f
e
r
e
n
c
e
 

v 
t
a
g
=
L
B
L
 
v 

t
a
g
=
R
T
L
)
;
 

r
 

w
o
r
d
.
 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
 

O
n
e
 
p
a
i
r
 
o
f
 
s
u
f
f
i
x
e
s
 
a
p
p
e
a
r
s
 
q
u
i
t
e
 
f
r
e
q
u
e
n
t
l
y
 
a
n
d
 
i
s
 
e
x
p
l
a
i
n
e
d
 
o
n
c
e
 
h
e
r
e
.
 

F
o
r
 
V
A
L
,
 
P
O
P
,
 
I
N
D
,
 
a
n
d
 

R
E
T
U
R
N
 
t
h
e
r
e
 
i
s
 
a 

c
h
o
i
c
e
 
o
f
 
t
w
o
 
s
u
f
f
i
x
e
s
:
 
n
o
n
e
 
a
n
d
 
P
.
 

A
l
l
 
o
f
 
t
h
e
s
e
 
i
n
s
t
r
u
c
t
i
o
n
s
 
e
n
d
 
u
p
 
l
e
a
v
i
n
g
 
o
r
 
p
o
p
p
i
n
g
 

o
n
e
 
v
a
l
u
e
 
i
n
 
o
r
 
f
r
o
m
 
t
h
e
 
(
e
x
p
r
e
s
s
i
o
n
)
 
s
t
a
c
k
.
 

F
o
r
 
e
x
a
c
t
l
y
 
w
h
a
t
 
v
a
l
u
e
 
i
s
 
l
e
f
t
 
o
r
 
p
o
p
p
e
d
,
 
s
e
e
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 

i
n
s
t
r
u
c
t
i
o
n
 
d
e
s
c
r
i
p
t
i
o
n
s
.
 

T
h
e
 
s
u
f
f
i
x
 
g
i
v
e
s
 
t
h
e
 
t
y
p
e
 
o
f
 
v
a
l
u
e
 
b
e
i
n
g
 
l
e
f
t
 
o
r
 
p
o
p
p
e
d
.
 

I
f
 
t
h
e
 
s
u
f
f
i
x
 
i
s
 
P
,
 

t
h
e
n
 
t
h
e
 
v
a
l
u
e
 
i
s
 
o
f
 
a 

p
o
i
n
t
e
r
,
 
l
a
b
e
l
 
o
r
 
p
r
o
c
e
d
u
r
e
 
m
o
d
e
.
 

I
f
 
t
h
e
 
s
u
f
f
i
x
 
i
s
 
e
m
p
t
y
,
 
t
h
e
 
v
a
l
u
e
 
i
s
 
o
f
 
a
n
 

i
n
t
e
g
e
r
 
o
r
 
b
o
o
l
e
a
n
 
m
o
d
e
.
 

I
n
 
L
S
M
,
 
t
h
e
 
p
r
e
s
e
n
c
e
 
o
f
 
a 

P 
s
u
f
f
i
x
 
i
n
d
i
c
a
t
e
s
 
t
h
e
 
p
o
s
s
i
b
i
l
i
t
y
 
o
f
 
a 

l
i
f
e
t
i
m
e
 
c
h
e
c
k
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d
 
a
s
 

p
a
r
t
 
o
f
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
 
e
x
e
c
u
t
i
o
n
.
 

I
n
 
P
R
C
C
M
,
 
t
h
e
 
p
r
e
s
e
n
c
e
 
o
f
 
a 

P 
s
u
f
f
i
x
 
i
n
d
i
c
a
t
e
s
 
t
h
e
 
p
o
s
s
i
b
i
l
i
t
y
 
o
f
 
s
o
m
e
 
r
e
f
e
r
e
n
c
e
 
c
o
u
n
t
 
u
p
d
a
t
i
n
g
 

b
e
i
n
g
 
d
o
n
e
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
 
e
x
e
c
u
t
i
o
n
.
 

3
.
6
.
1
 

I
n
s
t
r
u
c
t
i
o
n
 
c
y
c
l
e
 

1 
4
.
6
.
1
 

I
n
s
t
r
u
c
t
i
o
n
 
c
y
c
l
e
 

B
o
t
h
 
m
a
c
h
i
n
e
s
 
f
o
l
l
o
w
 
t
h
e
 
n
o
r
m
a
l
 
f
e
t
c
h
 
i
n
c
r
e
m
e
n
t
 
a
n
d
 
e
x
e
c
u
t
e
 
c
y
c
l
e
 
a
s
 
f
o
l
l
o
w
s
 

W
H
I
L
E
 
i
s
-
i
n
s
t
r
u
c
t
i
o
n
 
(
H
.
i
p
*
)
 

r
 

t
h
e
r
e
 
a 

n
e
x
t
 
i
n
s
t
r
u
c
t
i
o
n
?
 

D
O
 
i
n
s
t
 
§ 

H
.
i
p
*
~
 

r
 

i
n
s
t
r
u
c
t
i
o
n
,
 

H
.
i
p
 
§ 

H
.
i
p
 
+ 

l
e
n
g
t
h
 
(
i
n
s
t
)
;
 

r
 

ip
. 

e
x
e
c
u
t
e
 
(
i
n
s
t
)
~
 

r
 

t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
,
 

0
D
 

w
h
e
r
e
 
1
)
i
s
-
i
n
s
t
r
u
c
t
i
o
n
 
(
i
n
s
t
)
 
r
e
t
u
r
n
s
 
T
R
U
E
 
i
f
 
a
n
d
 
o
n
l
y
 
i
f
 
i
n
s
t
 
i
s
 
a
n
 
i
n
s
t
r
u
c
t
i
o
n
.
 

2
)
l
e
n
g
t
h
 
(
i
n
s
t
)
 
i
s
 
t
h
e
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c
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p
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]
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.
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.
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n
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c
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c
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c
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c
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c
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c
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.
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.
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.
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r
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c
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.
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.
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c
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c
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c
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.
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.
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.
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.
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.
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.
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.
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i
s
 

T
H
E
N
 

r
 

t
h
e
n
,
 

I
F
 
e
p
t
r
*
[
l
]
.
t
a
g
 
= 

R
T
L
 

r
 

c
o
n
t
o
u
r
 
h
a
s
 
r
e
t
u
r
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r
e
.
 

A
l
l
o
c
a
t
e
 
a 

c
o
n
t
o
u
r
 
w
i
t
h
 
n
+
2
 
w
o
r
d
s
 
(
i
.
e
.
,
 
w
i
t
h
 
n 

w
o
r
d
s
 
f
o
r
 
t
h
e
 
r
e
t
u
r
n
 
l
a
b
e
l
 
a
n
d
 
t
h
e
 
p
a
r
a
m
e
t
e
r
s
)
.
 

S
e
t
 
i
t
s
 
s
t
a
t
i
c
 
l
i
n
k
 
a
n
d
 
n
h
 
t
o
 
a 

c
o
p
y
 
o
f
 
t
h
e
 
e
p
 
a
n
d
 

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

n
t
h
 
w
o
r
d
 
o
f
 
t
h
e
 
s
t
a
c
k
 
(
u
n
d
e
r
n
e
a
t
h
 

a
l
l
 
t
h
e
 
p
a
r
a
m
e
t
e
r
 

v
a
l
u
e
s
)
.
 

L
e
a
v
e
 
a 

p
o
i
n
t
e
r
 
v
a
l
u
e
 
p
o
i
n
t
i
n
g
 
t
o
 
t
h
e
 
c
o
n
-
 

t
o
u
r
 
o
n
 
t
o
p
 
o
f
 
t
h
e
 
s
t
a
c
k
.
 

I
t
 
i
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
i
n
c
r
e
-
 

m
e
n
t
 
t
h
e
 
r
e
f
e
r
e
n
c
e
 
c
o
u
n
t
 
o
f
 
t
h
e
 
c
o
n
t
o
u
r
 
p
o
i
n
t
e
d
 
t
o
 

b
y
 
t
h
e
 
p
r
o
c
e
d
u
r
e
'
s
 

e
p
.
 

p
t
r
 
§ 

a
l
l
o
c
_
c
o
n
t
o
u
r
 

(
n
§
 

r
 

c
o
n
t
o
u
r
;
 
s
e
t
 

r
 

t
o
 
p
o
i
n
t
 
t
o
 
i
t
.
 

p
t
r
*
.
s
l
 
+ 

n
t
h
.
e
p
;
 

r
 

s
t
a
t
i
c
 
l
i
n
k
 
o
f
 
c
o
n
t
o
u
r
.
 

p
t
r
*
.
n
h
 
§ 

n
t
h
.
n
h
-
1
;
 

r
 

n
h
 
o
f
 
c
o
n
t
o
u
r
.
 

p
u
s
h
 
(
m
a
k
e
p
t
r
 
(
p
t
r
,
p
t
r
)
)
;
 

r
 

p
o
i
n
t
e
r
 
t
o
 
c
o
n
t
o
u
r
.
 

i
n
c
r
c
 
(
n
t
h
.
e
p
)
;
 

r
 

r
e
f
 
c
o
u
n
t
.
 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
 
+ 

T
(
a
l
l
o
c
 
c
o
n
t
o
u
r
)
 

P
a
s
s
 
t
h
e
 
n 

w
o
r
d
s
 
b
e
l
o
w
 
t
h
e
 
t
o
p
 
o
f
 
t
h
e
 
s
t
a
c
k
 
t
o
 
t
h
e
 

n 
c
o
n
s
e
c
u
t
i
v
e
 
w
o
r
d
s
 
o
f
 
t
h
e
 
c
o
n
t
o
u
r
 
p
o
i
n
t
e
d
 
t
o
 
b
y
 

t
h
e
 
p
o
i
n
t
e
r
 
v
a
l
u
e
 
o
n
 
t
o
p
 
o
f
 
t
h
e
 
s
t
a
c
k
,
 
s
t
a
r
t
i
n
g
 
a
t
 

t
h
e
 
w
o
r
d
 
o
f
 
t
h
e
 
c
o
n
t
o
u
r
 
i
n
d
e
x
e
d
 
b
y
 
2.

 
M
o
v
e
 
t
h
e
 

p
o
i
n
t
e
r
 
v
a
l
u
e
 
i
n
 
t
h
e
 
t
o
p
 
o
f
 
t
h
e
 
s
t
a
c
k
 
n 

w
o
r
d
s
 
d
o
w
n
 

a
n
d
 
p
o
p
 
t
h
e
 
s
t
a
c
k
 
b
y
 
n
.
 

S
i
n
c
e
 
t
h
e
 
n 

p
a
r
a
m
e
t
e
r
 
v
a
l
u
e
s
 

a
r
e
 
m
o
v
e
d
 
t
o
 
t
h
e
 
c
o
n
t
o
u
r
 
a
n
d
 
a
r
e
 
t
h
e
n
 
p
o
p
p
e
d
 
f
r
o
m
 

t
h
e
 
s
t
a
c
k
~
 
t
h
e
r
e
 
i
s
 
n
o
 
n
e
t
 
c
h
a
n
g
e
 
i
n
 
r
e
f
e
r
e
n
c
e
 

c
o
u
n
t
s
.
 

W -o
 

O X
 

m 0 



T
i
m
e
:
 
c
o
n
s
t
a
n
t
 

l
s
t
.
e
p
*
[
2
:
n
+
l
]
 
+ 

r
 

ti
~e
 n
 
w
o
r
d
s
 
f
r
o
m
 
t
h
e
 
s
t
a
c
k
 

H
.
s
p
*
[
H
.
t
s
-
n
-
l
:
~
.
t
s
-
2
]
;
 

e
r
e
 
t
h
e
 
c
o
n
t
o
u
r
.
 

(
n
+
i
)
t
h
 
§ 

1
s
t
;
 

r
 

t
h
e
 
p
o
i
n
t
e
r
 
v
a
l
u
e
 
d
o
w
n
.
 

p
o
p
(
n
)
;
 

C
P
o
p
 
b
y
 
n
.
 

T
i
m
e
:
 
p
m
o
p
o
r
t
i
o
n
a
i
 
t
o
 
n 

0
 

-
~
 

0
 =.
 

X
 

m
 

m
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C
A
L
L
,
 
n 

S
a
v
e
 
t
h
e
 
p
r
o
c
e
s
s
o
r
'
s
 
c
u
r
r
e
n
t
 
i
p
 
(
w
h
i
c
h
 
h
a
s
 

a
l
r
e
a
d
y
 
b
e
e
n
 
i
n
c
r
e
m
e
n
t
e
d
)
 

a
n
d
 
n
h
 
i
n
 
t
h
e
 
r
e
t
u
r
n
 

l
a
b
e
l
 
s
u
b
c
e
l
l
 
o
f
 
t
h
e
 
f
o
r
m
a
l
 
p
a
r
a
m
e
t
e
r
 
A
R
 
b
e
i
n
g
 

c
o
n
s
t
r
u
c
t
e
d
.
 

R
e
s
e
t
 
t
h
e
 
p
m
o
c
e
s
s
o
r
'
s
 

i
p
 
a
n
d
 
n
h
 
f
r
o
m
 

t
h
e
 
c
a
l
l
e
d
 
p
r
o
c
e
d
u
r
e
 
v
a
l
u
e
.
 

S
a
v
e
 
t
h
e
 
p
r
o
o
e
s
s
o
r
'
s
 

e
p
 
i
n
 
t
h
e
 
d
y
n
a
m
i
c
 
l
i
n
k
 
o
f
 
t
h
e
 
A
R
 
a
n
d
 
r
e
s
e
t
 
t
h
e
 

p
r
o
c
e
s
s
o
r
'
s
 
e
p
 
t
o
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o
i
n
t
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o
 
t
h
e
 
A
R
.
 

F
i
n
a
l
l
y
,
 
r
e
-
 

c
o
n
s
t
r
u
c
t
 
t
h
e
 
d
i
s
p
l
a
y
.
 

T
h
e
 
a
r
g
u
m
e
n
t
 
n 

o
f
 
t
h
e
 
i
n
-
 

s
t
r
u
c
t
i
o
n
 
g
i
v
e
s
 
t
h
e
 
s
i
z
e
 
o
f
 
t
h
e
 
r
e
t
u
r
n
 
l
a
b
e
l
 
a
n
d
 

p
a
r
a
m
e
t
e
r
 
p
a
r
t
 
o
f
 
t
h
e
 
A
R
 
b
e
i
n
g
 
c
o
n
s
t
r
u
c
t
e
d
 
o
u
t
 
o
f
 

t
h
e
 
t
o
p
 
n
+
l
 
w
o
r
d
s
 
o
f
 
t
h
e
 
t
o
p
m
o
s
t
 
m
e
s
.
 

T
h
u
s
,
 
t
h
e
 

r
e
t
u
r
n
 
l
a
b
e
l
 
c
e
l
l
 
i
s
 
i
n
 
t
h
e
 
n
t
h
 
w
o
r
d
 
o
f
 
t
h
e
 
s
t
a
c
k
 

a
n
d
 
t
h
e
 
p
r
o
c
e
d
u
r
e
 
v
a
l
u
e
 
i
s
 
i
n
 
t
h
e
 
(
n
+
l
)
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h
 
w
o
r
d
 
o
f
 

t
h
e
 
s
t
a
c
k
.
 

T
h
e
 
(
n
+
l
)
t
h
 
w
o
r
d
 
w
i
l
l
 
b
e
c
o
m
e
 
t
h
e
 
s
t
a
t
i
c
 

l
i
n
k
-
d
y
n
a
m
i
c
 
l
i
n
k
 
c
e
l
l
 
o
f
 
t
h
e
 
A
R
.
 

n
t
h
 
§ 

m
a
k
e
r
t
l
 
(
~
.
n
h
,
 
H
.
i
p
)
~
 

r
 

t
h
e
 
p
r
o
c
e
s
s
o
r
'
s
 

r
 

a
n
d
 
n
h
 
i
n
 
r
e
t
u
r
n
 
l
a
b
e
l
.
 

~
.
i
p
+
(
n
+
l
)
t
h
.
i
p
;
 

r
 

t
h
e
 
p
r
o
c
e
s
s
o
r
'
s
 

i
p
 
f
r
o
m
 

r
 

v
a
l
u
e
.
 

Z
.
n
h
+
(
n
+
l
)
t
h
.
n
h
~
 

r
 

p
r
o
c
e
s
s
o
r
'
s
 
n
e
w
 
n
h
 
i
s
 

9
t
h
a
t
 
o
f
 
t
h
e
 
p
r
o
c
e
d
u
r
e
.
 

(
n
+
l
)
t
h
 
+ 

m
a
k
e
A
R
c
o
n
t
(
 

r
 

t
h
e
 
p
r
o
c
e
d
u
r
e
 
v
a
l
u
e
 

(
n
+
l
)
t
h
.
s
l
,
 

(
n
+
l
)
t
h
.
n
h
-
1
,
 

r
 

a
n
 
A
R
 
c
o
n
t
r
o
l
 

~
.
e
p
 
);
 

r
 

~
.
e
p
+
~
.
s
p
+
~
.
t
s
-
(
n
+
l
)
 

C
R
e
s
e
t
 
~
'
s
 
e
p
 
t
o
 
p
o
i
n
t
 
t
o
 

C
A
R
 
c
o
n
t
r
o
l
 
w
o
r
d
.
 

r
e
c
o
n
s
t
r
u
c
t
_
_
d
i
s
p
l
a
y
;
 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
 
+ 

T
(
r
e
c
o
n
s
t
r
u
c
t
 

d
i
s
p
l
a
y
)
 

S
a
v
e
 
t
h
e
 
p
r
o
c
e
s
s
o
r
t
s
 

c
u
r
r
e
n
t
 
i
p
 
(
w
h
i
c
h
 
h
a
s
 

a
l
r
e
a
d
y
 
b
e
e
n
 
i
n
c
r
e
m
e
n
t
e
d
)
,
 

n
h
,
 
a
n
d
 
e
p
 
i
n
 
t
h
e
 
r
e
t
u
r
n
 

l
a
b
e
l
 
c
e
l
l
 
o
f
 
t
h
e
 
f
o
r
m
a
l
 
p
a
r
a
m
e
t
e
r
 
c
o
n
t
o
u
r
.
 

R
e
s
e
t
 

t
h
e
 
p
r
o
c
e
s
s
o
r
'
s
 

i
p
 
a
n
d
 
n
h
 
f
r
o
m
 
t
h
o
s
e
 
o
f
 
t
h
e
 
c
a
l
l
e
d
 

p
r
o
c
e
d
u
r
e
 
v
a
l
u
e
.
 

T
h
e
 
n
r
o
c
e
s
s
o
r
'
s
 

e
p
 
i
s
 
r
e
s
e
t
 
t
o
 

p
o
i
n
t
 
t
o
 
t
h
e
 
n
e
w
 
c
o
n
t
o
u
r
.
 

T
h
e
 
c
o
n
t
o
u
r
 
i
s
 
p
o
i
n
t
e
d
 

t
o
 
b
y
 
t
h
e
 
t
o
p
 
o
f
 
t
h
e
 
s
t
a
c
k
 
a
n
d
 
t
h
e
 
p
r
o
c
e
d
u
r
e
 
v
a
l
u
e
 

i
s
 
i
n
 
t
h
e
 
s
e
c
o
n
d
 
s
t
a
c
k
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o
r
d
.
 

T
h
e
s
e
 
t
w
o
 
v
a
l
u
e
s
 
a
r
e
 

p
o
p
p
e
d
 
a
n
d
 
t
h
e
 
d
i
s
p
l
a
y
 
i
s
 
r
e
c
o
n
s
t
r
u
c
t
e
d
.
 

I
n
 
t
h
e
 

c
o
u
r
s
e
 
o
f
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
 

e
x
e
c
u
t
i
o
n
,
 

t
h
e
r
e
 
i
s
 
n
o
 
n
e
t
 

c
h
a
n
g
e
 
t
o
 
t
h
e
 
r
e
f
e
r
e
n
c
e
 
c
o
u
n
t
 
o
f
 
t
h
e
 
c
o
n
t
o
u
r
,
 
b
u
t
 

t
h
e
 
r
e
f
e
r
e
n
c
e
 
c
o
u
n
t
 
o
f
 
t
h
e
 
c
e
l
l
 
p
o
i
n
t
e
d
 
t
o
 
b
y
 
t
h
e
 

p
o
p
p
e
d
 
p
r
o
c
e
d
u
r
e
 
v
a
l
u
e
'
s
 
e
p
 
m
u
s
t
 
b
e
 
d
e
c
r
e
m
e
n
t
e
d
.
 

(
N
o
t
e
 
t
h
a
t
 
t
h
e
 
a
r
g
u
m
e
n
t
 
n 

i
s
 
n
e
v
e
r
 
u
s
e
d
 
i
n
 
t
h
e
 

P
R
C
C
M
.
)
 

l
s
t
.
e
p
*
[
1
]
 
+ 

m
a
k
e
r
t
l
(
 

r
 

p
r
o
c
e
s
s
o
r
'
s
 

e
p
,
 
n
h
 

N
.
e
p
,
 
N
.
n
h
,
 
~
.
i
p
)
;
 

r
 

i
p
 
i
n
 
r
e
t
u
r
n
 
l
a
b
e
l
.
 

H
.
i
p
 
§ 

2
n
d
.
i
p
;
 

r
 

H
'
s
 
i
p
 
f
r
o
m
 
p
r
o
c
e
d
u
r
e
 

H
.
n
h
 
§ 

2
n
d
.
n
h
~
 

r
 

n
h
 
i
s
 

r
 

o
f
 
p
r
o
c
e
d
u
r
e
,
 

H
.
e
p
 
§ 

l
s
t
.
e
p
;
 

r
 

H
'
s
 
e
p
 
t
o
 
p
o
i
n
t
 
t
o
 
n
e
w
 

r
 

d
e
c
r
c
(
2
n
d
.
e
p
)
;
 

C
D
e
c
r
e
m
e
n
t
 
r
e
f
 
c
o
u
n
t
 
o
f
 
c
e
l
l
 

C
r
e
f
e
r
r
e
d
 
t
o
 
b
y
 
p
r
o
c
e
d
u
r
e
 
v
a
l
u
e
.
 

p
o
p
(
2
)
;
 

r
 

p
o
i
n
t
e
r
-
t
o
-
c
o
n
t
o
u
r
 

a
n
d
 
p
r
o
c
e
d
u
r
e
.
 

r
e
c
o
n
s
t
r
u
c
t
_
d
i
s
p
l
a
y
;
 

T
i
m
e
:
 
c
o
n
s
t
a
n
t
 
+ 

T
(
r
e
c
o
n
s
t
r
u
e
t
_
d
i
s
p
l
a
y
)
 

I
~
)
 
R
E
T
U
R
N
,
 
n
,
 
J
l
,
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',
 
]
n
 

R
e
t
u
r
n
 
f
r
o
m
 
p
r
o
c
e
d
u
r
e
 
c
a
l
l
.
 

P
i
c
k
 
u
p
 
t
h
e
 
v
a
l
u
e
 
t
o
 
b
e
 
r
e
t
u
r
n
e
d
 
a
n
d
 
d
e
c
r
e
-
 

R
e
s
e
t
 
t
h
e
 
p
r
o
c
e
s
s
o
r
'
s
 

i
p
,
 
n
h
,
 
a
n
d
 
e
p
 
f
r
o
m
 
t
h
e
 

m
e
n
t
 
t
h
e
 
p
r
o
c
e
s
s
o
r
'
s
 
t
s
 
s
o
 
t
h
a
t
 
t
h
e
 
t
o
p
 
o
f
 
t
h
e
 

r
e
t
u
r
n
 
l
a
b
e
l
 
o
f
 
t
h
e
 
c
o
n
t
o
u
r
 
p
o
i
n
t
e
d
 
t
o
 
b
y
 
t
h
e
 
p
r
o
c
-
 

s
t
a
c
k
 
i
s
 
j
u
s
t
 
b
e
n
e
a
t
h
 
t
h
e
 
t
o
p
m
o
s
t
 
A
R
 
(
i
.
e
.
,
 
E
.
s
p
 

e
s
s
o
r
'
s
 
e
p
.
 

I
t
 
i
s
 
n
o
t
 
n
e
c
e
s
s
a
r
y
 
t
o
 
m
o
v
e
 
t
h
e
 
r
e
-
 

+ 
H
.
t
s
 
= 

E
.
e
p
)
.
 

R
e
s
e
t
 
t
h
e
 
p
r
o
c
e
s
s
o
r
'
s
 

i
p
 
a
n
d
 
n
h
 

t
u
r
n
e
d
 
v
a
l
u
e
 
b
e
c
a
u
s
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i
t
 
i
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a
l
r
e
a
d
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i
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i
t
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o
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e
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o
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t
h
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n
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a
b
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l
 
o
f
 
t
h
e
 
A
R
.
 

T
h
e
n
 
r
e
c
o
n
s
t
r
u
c
t
 

t
h
e
 
d
i
s
p
l
a
y
.
 

F
i
n
a
l
l
y
 
p
u
s
h
 
t
h
e
 
r
e
t
u
r
n
e
d
 
v
a
l
u
e
 
i
n
t
o
 

t
h
e
 
s
t
a
c
k
.
 

R
a
t
h
e
r
 
t
h
a
n
 
p
o
p
p
i
n
g
 
a
n
d
 
p
u
s
h
i
n
g
~
t
h
e
 

s
t
a
c
k
 
w
i
l
l
 
b
e
 
p
o
p
p
e
d
 
t
o
 
w
h
e
r
e
 
i
t
 
w
o
u
l
d
 
b
e
 
a
f
t
e
r
 

t
h
e
 
p
u
s
h
 
a
n
d
 
t
h
e
 
r
e
t
u
r
n
e
d
 
v
a
l
u
e
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 m

e
r
e
l
y
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s
i
g
n
e
d
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o
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e
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o
p
 
o
f
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e
 
s
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a
c
k
.
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T
h
e
 
a
r
g
u
m
e
n
t
s
 
o
f
 
t
h
e
 

i
n
s
t
r
u
c
t
i
o
n
 
a
r
e
 
i
g
n
o
r
e
d
 
i
n
 
L
S
M
.
)
 

p
l
a
c
e
 
i
n
 
t
h
e
 
c
o
n
t
i
g
u
o
u
s
 
E
S
.
 

T
h
e
 
e
x
i
t
e
d
 
c
o
n
t
o
u
r
~
s
 

r
e
f
e
r
e
n
c
e
 
c
o
u
n
t
 
i
s
 
d
e
c
r
e
m
e
n
t
e
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