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INTRODUCTION

In 1983s th0 U.S. Geological Survey published the "Coal Resource 
Classification System"/ Circular 891. At that time some of the geol­ 
ogists in the Branch of Coal Resources/ now the Branch of Coal Geology/ 
tabulated their resources calculated by the National Coal Resources 
Data System (NCRDS) software GARNET/ using a software PL/1 program/ 
uiritten by the first author/ that was resident for the Multics main­ 
frame computer. In 1984/ the Branch of Coal Resources purchased a 
Prime Mini-computer/ and the software that was resident on Multics nas 
transferred and partially re-written for Prime's PL/1 compiler by the 
first author. Because the prgram needed to be used by more geologists/ 
the Branch decided to upgrade the program COALTA8.

PROCEDURE

Using Circular 891 as a guideline/ the output to this program is 
separated into the following categories.

* state * original resource
* county * remaining resources
* toinnship and range * mined out resources

or latitude and longitude * burned resources
* reliability of estimate * restricted resources
* thickness of coal * a different type of resource category
* depth of overburden * a different type of header information

The user also has the choice to see all of the tonnage numbers 
as computer calculated to the nearest .01 ton or to round the numbers 
into millions of short tons with two decimal places which is the 
general reporting standard for resource estimates. The user also is 
able to check the data to see if they have been coded correctly by 
displaying the data in their coded format.

USING COALTAB IN THE PRIME ENVIRONMENT

In order to gain access to the Branch of Coal Geology/ National Coal 
Resources Data System (NCRDS)/ a potential user should call or write:

U.S. Geological Survey 
956 National Center 
Reston/ VA 22092

Attn: Antoinette Medlin or Kathy Krohn 
(703) 643-6403 
FTS 8-959-6403

After gaining access/ training on system use/ data entry/ and calculation 
of tonnages using the NCRDS programs PACER and GARNET/ the user is ready 
to use COALTAB. The tonnage numbers are now stored in a file and are 
ready for tabulation by COALTAB.
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OK: ((COALTAB))

ENTER NAME OF INPUT FILE: ((coalin))

B0caus0 of extremely long data lines/ an option has been added for the user 
to review these lines/ or print them if necessary. Processing done to this 
point includes dividing the original file into smaller files according to 
tne coal reliability factors used during the Sarnet operations. Files 
created are: onefl - tiuofl - thrfl - foufl. If this option is selected/ 
each original input line will be divided into two rows/ the first row will 
contain columns 1 - 114/ the second row will contain columns 115 to the 
end/ but this row will begin in column (15) of the output file for easier 
reading.

ENTER "Y" TO USE THIS OPTION- 
OR C/R TO CONTINUE: (( C/R was pressed ))

ENTER NAME FOR OUTPUT FILE: ((coalout))

OUTPUT DATA ROUNDED TO MILLIONS OF TONS ?
ENTER "Y" OR "N": ((Y))

TYPES OF IDs: (type of coal resouces being tabulated)

1 - FOR Original
2 - Remaining
3 - Mined Out
4 - Burned
5 - Restricted
6 - New type to be entered
7 - Insert complete new line into page header

ENTER NO. OF TYPE: ((1))

Completed.

Print Suggestion: spool coalout -ftn (Prime command to print a file)

(When a spool command is requested/ the -ftn option is needed to 
allow the printer to begin a new page when the page header appears 
or when a printed page has been filled.)
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OK: ((COALTAB))

ENTER NAME OF INPUT FILE: ((coalin))

Because of extremely long data lines/ an option has been added for the user 
to review these lines/ or print them if necessary. Processing done to this 
point includes dividing the original file into smaller files according to 
the coal reliability factors used during the Garnet operations. Files 
created are: onefl - ttuofl - thrfl - foufl. If this option is selected/ 
each original input line will be divided into two rows/ the first row will 
contain columns 1 - 114/ the second row will contain columns 115 to the 
end; but this row will begin in column (15) of the output file for easier 
reading.

ENTER "Y" TO USE THIS OPTION- 
OR C/R TO CONTINUE:

ENTER NAME FOR OUTPUT FILE: ((coalout))

OUTPUT DATA ROUNDED TO MILLIONS OF TONS ?
ENTER "Y" OR "N": ((N))

TYPES OF IDs:

1 - FOR Original
2 - Remaining
3 - Mined Out
4 - Burned
5 - Restricted
6 - New type to be entered
7 - Insert complete new line into page header

ENTER NO. OF TYPE: ((1))

Completed.

Print Suggestion: spool coalout -ftn
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h
e
n
 
go

 
to

 
e
n
t
e
r
n
w
;
 

a 
1 
1 
ne
uu
 : p
u
t
 
s
k
i
p
 
(2
) 

e
d
i
t
 
C
E
N
T
E
R
 
N
E
W
 
L
I
N
E
/

pu
t 

s
k
i
p
 
(2

) 
a
d
i
t
 
('
->
 

')
 

(a
)/

'
ge

t 
a
d
i
t
 
(
t
y
p
a
i
d
)
 
(a
);

if
 
t
y
p
a
i
d
 
= 
"
 
t
h
e
n
 
go

a
l
s
a
 
go
 
to

 
t
y
p
s
e
t
;
 

e 
n 

t 
a
r
n
w
 :

pu
t 

s
k
i
p
 
(2
) 

e
d
i
t
 
(
'
E
N

g
a
t
 
a
d
i
t
 
(
t
y
p
e
i
d
)
 

(a
)/
'

if
 
t
y
p
n
u
m
 

= 
**

 
t
h
a
n
 
go

go
 
to

 
ty
ps
et
/*
 

g 
dt

 y
pa
 : if
 
t
y
p
n
u
m
 
=

if
 
t
y
p
n
u
m
 
=

if
 
t
y
p
n
u
m
 
s

if
 
t
y
p
n
u
m
 
=

if
 
t
y
p
n
u
m
 
= 

t
y
p
s
e
t
 : o
p
e
n
 
f
i
l
e
 
(
o
n
a
f
l
)
 
s
t
r
e
a
m
 
o
u
t
p
u
t
 

1 
i
n
e
s
i
z
e
 (
 2
40

) 
;

o
p
a
n
 
f
i
l
e
 
(t

uu
of

l)
 
s
t
r
e
a
m
 
o
u
t
p
u
t
 

1 
i
n
a
s
i
z
e
 (
24
0)
 ;

o
p
a
n
 
f
i
l
e
 
(
t
h
r
f
l
)
 
s
t
r
e
a
m
 
o
u
t
p
u
t
 
l
i
n
e
s
i
 z
e 

( 
24
0)
 ;

o
p
a
n
 
f
i
l
a
 
(
f
o
u
f
l
)
 
s
t
r
e
a
m
 
o
u
t
p
u
t
 

1 
i
n
e
s
i
z
e
 ( 
2
4
0
 )
; 

r 
a
a
d
i
n
 : r
a
a
d
 
f
i
l
e
 
(
i
f
i
l
e
)
 
i
n
t
o
 
(
i
n
r
e
c
)
;

if
 
i
n
r
a
c
 
= 

*'
 
t
h
a
n
 
go
 
to
 
r
e
a
d
i
n
;

r
a
l
i
f
 

= 
(
s
u
b
s
t
r
 (
i
n
r
e
c
/
 1

 2
4/
 2
) 
);

to

1 ' 2' 3' 4' 5'

t
h
e
n

th
en

t
h
a
n

t
h
e
n

t
h
e
n

t 
y
p
e
i
a

t
y
p
e
i
d

t 
y
p
e
i
a

t 
y
p
e
i
a

t
y
p
e
i
d

= = = = =

'O
ri
gi
na
l'
/'

'
R
e
m
a
i
n
i
n
g
'
;

' M
i
n
e
d
 
O
u
t
 '
 ;

' 
3
u
r
n
e
d
 *

 /
'
R
e
s
t
r
i
c
t
e
d
 *

 ;

if if if if if go
s
p
l
i
t
r
: if if if if if if if if go

e 
n
d
r
d
s
 : p
u
t

p
u
t

pu
t

pu
t

(
s
e
e
o
p
t
 

- 
*Y
*

r
e
l
i
f
 
3 

  
1 

'
r
e
l
i
f
 

- 
' 

2'
r
e
l
i
f
 

= 
' 

3'
r
e
l
i
f
 

= 
' 

4'
to

 
r
e
a
d
i
n
/

r
e
l
i
f
 

= 
' 

1 
'

r
e
l
i
f
 
= 

' 
1'

r
a
l
i
f
 

= 
' 

2'
r
e
l
i
f
 

= 
' 

2'
r
e
l
i
f
 
= 

' 
3'

r
e
l
i
f
 
= 

' 
3'

r
e
l
i
f
 
= 

' 
4'

r
a
l
i
f
 
= 

' 
4'

to
 
r
e
a
d
i
n
;

f
i
l
e
 
(
o
n
a
f
l
)

f
i
l
e
 
(t
uu
of
l)

f
i
l
e
 
(
t
h
r
f
l
)

fi
le
 
(
f
o
u
f
l
)

| 
s
e
e
o
p
t

t
h
e
n

t
h
e
n

t
h
e
n

t
h
e
n

t
h
e
n

t
h
e
n

t
h
e
n

t
h
e
n

t
h
e
n

t
h
e
n

t
h
e
n

t
h
e
n

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

pu
t

p
u
t

p
u
t

p
u
t

pu
t

p
u
t

p
u
t

pu
t

p
u
t

p
u
t

p
u
t

pu
t (1
)

(1
)

(1
)

(1
)

- 
'y

f
i
l
e

fi
le

fi
le

f
i
l
e

fi
le

f
i
l
e

fi
le

f
i
l
e

f
i
l
e

f
i
l
e

fi
le

f
i
l
e

e
d
i
t

e
d
i
t

ed
it

e
d
i
t

')
 
t
h
e
n

(
o
n
e
f
l
)

(t
ui
of
l)

(
t
h
r
f
l
)

(
f
o
u
f
l
)

(
o
n
e
f
l
)

(
o
n
e
f
l
)

(t
uu
of
l)

(t
uu
of
l)

(
t
h
r
f
l
)

(
t
h
r
f
l
)

(
f
o
u
f
l
)

(
f
o
u
f
l
)

go
 
to

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

s
k
i
p

sp
li

tr
/"

(1
)

(1
)

(1
)

(1
 )

(1
)

(1
 )

(1
)

(1
)

(1
)

(1
 )

(1
)

(1
)

e
d
i
t

e
d
i
t

e
d
i
t

e
d
i
t

e
d
i
t

e
d
i
t

e
d
i
t

e
d
i
t

e
d
i
t

e
d
i
t

e
d
i
t

e
d
i
t

( 
i
n
r
e
c
 )

 
(a

);
(
i
n
r
e
c
)
 
(a
);

(
i
n
r
e
c
)
 

(a
)/
"

(
i
n
r
e
c
 )

 
(s

) 
;

(s
ub
s 
tr

 ( 
i
n
r
e
c
 /

(
s
u
b
s
t
r
 (
i
n
r
e
c
/
1
/
1
1
4
)
)
 

(a
);

1
1
5
)
)

(
c
o
l
(
1
5
)
/
a
)
;

(
s
u
b
s
t
r
(
i
n
r
e
c
/
1
/
1
1
4
)
)
 
(a
);

(
s
u
b
s
t
r
 (
i
n
r
e
c
 /
1
1
5
)
)

(
c
o
l
(
1
5
)
/
a
)
;

(
s
u
b
s
t
r
(
i
n
r
e
c
/
1
/
1
1
4
)
)
 

(a
)/

*
(
s
u
b
s
t
r
 (
i
n
r
e
c
/

(
s
u
b
s
t
r
 (
i
n
r
e
c
/
1
1
5
)
)

(
c
o
l
(
1
5
)
/
a
)
;

1
/
1
1
4
)
)
 

(a
)/

'
(
s
u
b
s
t
r
(
i
n
r
e
c
/
1
1
5
)
)

(
c
o
l
(
1
5
)
/
a
)
;

(
"
)
 
(a
);

( 
"
 )

 
( a

 ) 
/'

(
"
)
 
(a
);

( 
"
 )

 
( a

 ) 
;

c
l
o
s
e
 
f
i
l
e
 
(
o
n
e
f
l
)
;

c
l
o
s
e
 
f
i
l
e
 
(t

u/
of

l)
/*

c
l
o
s
e
 
fi
le
 
(
t
h
r
f
l
)
;

c
l
o
s
e
 
fi
le
 
(
f
o
u
f
l
)
;

if
( 
s
e
e
o
p
t
 

= 
' 
Y 

'
| 
s
e
e
o
p
t

= 
'y

')
 
t
h
e
n

go
 
to

t
e
n
d
;

c
a
l
l
 
so

rt
s/

'



P
a
g
e

so
rt
s:
p
r
o
c
;

de
l 

(
s
d
a
t
a
)
 
f
i
l
e
;

de
l 

s
s
f
i
l
 
c
h
a
r
(
1
2
3
)
 
v
a
r
y
i
n
g
;

d
e
l
 
n
p
a
s
s
 
f
i
x
e
d
 
bi
n;

de
l 

n
i
t
e
m
 
f
i
x
e
d
 
b
i
n
;

s
s
f
i
l
-
'
s
d
a
t
a
'
;

de
l 

b
c
o
l
m
 
(4
) 

f
i
x
e
d
 
b
i
n
(
1
5
)
 
s
t
a
t
i
c
 
i
n
i
t
 
(
1
7
,
9
3
,
6
9
,
1
1
1
)
;

de
l 

e
c
o
l
m
 
(4

) 
f
i
x
e
d
 
b
i
n
(
1
5
)
 
s
t
a
t
i
c
 
i
n
i
t
 
(
4
0
,
1
1
0
,
3
8
,
1
2
1
)
;

de
l 

s
u
b
s
r
t
 
e
n
t
r
y
 
(
c
h
a
r
(
1
£
3
)
,
f
i
x
a
d
 
b
i
n
,
c
h
a
r
(
1
2
3
)
,
f
i
x
e
d
 
b
i
n
,
f
i
x
e
d
 
b
i
n
,
 

f
i
x
e
d
 
b
i
n
,
f
i
x
e
d
 
b
i
n
,
f
i
x
e
d
 
b
i
n
,
f
i
x
e
d
 
b
i
n
,
f
i
x
e
d
 
b
i
n
,
f
i
x
e
d
 
b
i
n
,
 

f
i
x
e
d
 
b
i
n
,
f
i
x
e
d
 
b
i
n
(
3
1
)
)
;

c
a
l
l
 
s
u
b
s
r
t
 
(
(
s
s
o
n
e
)
,
5
,
(
s
s
o
n
e
)
,
5
,
3
,
1

7,
4
0
,
6
9
,
3
3
,
6
9
,
3
8
,
n
p
a
s
s
,
(
n
i
t
e
m
)
)

c
a
l
l
 
s
u
b
s
r
t
 
(
(
s
s
t
j
i
o
)
,
5
,
(
s
s
t
i
u
o
)
,
5
,
3
,
1
7
,
4
0
,
6
9
,
8
f
,
6
9
,
8
3
,
n
p
a
s
s
,
(
n
i
t
e
m
)
)

c
a
l
l
 
s
u
b
s
r
t
 
(
(
s
s
t
h
r
)
,
5
,
(
s
s
t
h
r
)
,
5
,
3
,
1
7
,
4
G
,
6
y
,
3
3
,
6
9
,
8
8
,
n
p
a
s
s
,
(
n
i
t
a
m
)
)

c
a
l
l
 
s
u
b
s
r
t
 
(
(
s
s
f
o
u
)
,
5
,
(
s
s
f
o
u
)
,
5
,
3
,
1
7
,
4
0
,
6
9
,
8
8
,
6
9
,
8
8
,
n
p
a
s
s
,
(
n
i
t
e
m
)
)

c
a
l
l
 
s
u
b
s
r
t
 
(
(
s
s
o
n
e
)
,
5
,
(
s
s
o
n
e
)
,
5
,
3
,
9
0
,
1
1
2
,
1
1
7
,
1
1
8
,
1
2
3
,
1
2
9
,
n
p
a
s
s
,
(
n
i
t
e
m
)
)
;

c
a
l
l
 
s
u
b
s
r
t
 
(
(
s
s
t
i
u
o
)
,
5
,
(
s
s
t
i
u
o
)
,
5
,
3
,
9
0
,
1
1
2
,
1
1
7
,
1
1
8
,
1
2
8
,
1
2
9
,
n
p
a
s
s
,
(
n
i
t
e
m
)
)
;

c
a
l
l
 
s
u
b
s
r
t
 
(
(
s
s
t
h
r
)
,
5
,
(
s
s
t
h
r
)
,
5
,
3
,
9
0
,
1
1
2
,
1
1
7
,
1
1
8
,
1
2
8
,
1
2
9
,
n
p
a
s
s
,
(
n
i
t
e
m
)
)
;

c
a
l
l
 
s
u
b
s
r
t
 
(
(
s
s
f
o
u
)
,
5
,
(
s
s
f
o
u
)
,
5
,
3
,
9
0
,
1
1
2
,
1
1
7
,
1
1
8
,
1
2
8
,
1
2
9
,
n
p
a
s
s
,
(
n
i
t
e
m
)
)
;

e
n
d
 
s
o
r
t
s
;
 

s
k
i
p
s
s
: if
 
r
e
l
i
f
 
= 

'9
9'

 
t
h
e
n
 
go
 
to
 
r
e
a
d
i
n
;

c
a
l
l
 
p
c
t
2
;

p
c
t
2

p
r
o
c
;

on
 
e
n
d
f
i
l
e
 
(
o
n
e
f
l
)
 
go
 
to

 
na
ui
2a
dd
r;
 

o
p
e
n
 
f
i
l
e
 
(
o
n
e
f
l
)
 
s
t
r
e
a
m
 
i
n
p
u
t
;

o
p
e
n
 
f
i
l
e
 
(
t
a
b
l
e
)
 
t
i
t
l
e
 
(
o
n
a
m
a
)
 
s
t
r
e
a
m
 
o
u
t
p
u
t
 
l
i
n
e
s
i
z
e
(
2
4
0
)
;
 

o
p
e
n
 
f
i
l
e
 
(
i
d
t
a
2
)
 
s
t
r
e
a
m
 
o
u
t
p
u
t
 
p
r
i
n
t
;

p
a
c
r
*
=
'
'
;
p
a
v
t
k
=
*
'
/
p
t
o
n
=
'
'
;
p
r
t
a
c
r
e
=
'
'
/
p
r
t
a
v
t
k
-
'
 '
;
p
r
t
t
o
n
=
'
*
;
 

p
c
t
1
t
o
n
=
'
*
;
p
c
t
2
t
o
n
=
'
*
;
p
c
t
3
t
o
n
=
"
'
/

p
e
t
!
b
t
o
n
=
'
'
;
p
c
t
2
b
t
o
n
=
'
"
/
p
c
t
3
b
t
o
n
=
'
'
;
p
c
 t
<»
bt
on
='
 '
;
p
c
t
5
b
t
o
n
=
'
 *
; 

P
c
t
4
t
o
n
=
'
'
;
p
c
t
5
t
o
n
=
'
'
/
"
p
c
t
6
a
t
k
=
'
'
;
p
c
t
6
t
o
n
=
'
'
;
 
p
t
6
t
o
n
=
'
*
;
p
t
o
t
t
o
t
=
'
'
;
 

p
1
g
t
o
n
=
'
'
;
p
2
g
t
o
n
=
'
"
;
p
3
g
t
o
n
=
'
'
;
p
4
g
t
o
n
=
'
'
;
p
5
g
t
o
n
=
'
*
;
p
g
r
a
n
d
t
=
'
*
;
 

C
t
1
t
o
n
=
0
;
c
t
2
t
o
n
=
0
;
c
t
3
t
o
n
=
0
;
 

c
t
4
t
o
n
=
0
;
c
t
5
t
o
n
=
G
;
c
t
6
t
o
n
=
0
;
 

o
p
e
n
f
 
= 

1;
 

f
i
l
e
n
u
m
 
= 

1;
 

r
e
a
d
l
; r
e
a
d
 
f
i
l
e
 
(
o
n
e
f
l
)
 
i
n
t
o
 
(
i
n
r
e
c
)
;
 

if
 
i
n
r
e
c
 
= 
"
 
t
h
e
n
 
go
 
to
 
r
e
a
d
l
;
 

c
o
u
n
t
d
o
 
= 

(
s
u
b
s
t
r
(
i
n
r
e
c
,
1
7
,
1
0
)
)
;
 

t
r
d
o
 
* 

(
s
u
b
s
t
r
(
i
n
r
e
c
,
9
3
,
1
8
)
)
;
 

o
v
e
r
d
o
 
= 

(
s
u
b
s
t
r
(
i
n
r
e
c
,
1
1
9
,
2
)
)
;
 

r
e
l
i
d
o
 

= 
(
s
u
b
s
t
r
 (
in

r 
ec

, 
1 
2
4
,
2
 )
)/
" 

d
i
f
 
= 

1;
if
 
(
c
o
u
n
t
d
o
 
= 

c
o
u
n
t
d
s
v
 
& 

t
r
d
o
 
= 

t
r
d
s
v
 
& 

o
v
e
r
d
o
 
= 

o
v
e
r
d
s
v
 
S 

r
e
l
i
d
o
 
= 

r
e
l
i
d
s
v
)
 
t
h
e
n
 
go
 
to
 
d
u
p
e
r
e
c
;
*
/

/* d
u
p
l

c
o
u
n
t
d
s
v
 
= 

co
un

td
o/

'
t
r
d
s
v
 
= 

tr
do

,'
o
v
e
r
d
s
v
 
= 

o
v
e
r
d
o
;

r
e
l
i
d
s
v
 

= 
r
e
l
i
d
o
;

s
t
a
t
e
 
= 

(
s
u
b
s
t
r
(
i
n
r
e
c
,
1
,
1
6
)
)
;

c
a
l
l
 
I
r
t
r
i
m
 
(
s
t
a
t
e
)
;

c
o
u
n
t
y
 

= 
(
s
u
b
s
t
r
(
i
n
r
e
c
,
1
7
,
2
4
)
)
/
'

c
a
l
l
 
I
r
t
r
i
m
 
(c
ou
nt
y)
/'

c
o
u
n
t
y
 

= 
t
r
a
n
s
l
a
t
e
 
(
c
o
u
n
t
y
,
*
3
*
,

c
o
u
n
t
y
s
 

= 
c
o
u
n
t
y
;

c
o
u
n
t
y
 

= 
c
o
u
n
t
y
 

||
 

' 
c
o
u
n
t
y
'
;



H
a
g
e

q
u
a
d
 
= 

(
s
u
b
s
t
r
(
i
n
r
e
c
/
4
1
.

c
a
l
l
 
I
r
t
r
i
m
 
(
q
u
a
d
)
;

f
t
t
o
n
 

» 
(
s
u
b
s
t
r
(
i
n
r
e
c
/
1
5
4
/
4
)
)
;

i
f
 
f
t
t
o
n
 
» 

"
1
7
5
0
*
 
t
h
e
n
 
a
r
e
a
 
* 

'
l
i
g
n
i
t
e
 
r
e
s
o
u
r
c
e
s
 
i
n
 

';
i
f
 
f
t
t
o
n
 
» 

'
1
7
7
0
'
 
t
h
e
n
 
a
r
e
a
 
» 

'
s
u
b
b
i
t
u
m
i
n
o
u
s
 
c
o
a
l
 
r
e
s
o
u
r
c
e
s
 
i
n
 

';
if
 
f
t
t
o
n
 
* 

'
1
8
0
0
'
 
t
h
e
n
 
a
r
e
a
 

* 
'
b
i
t
u
m
i
n
o
u
s
 
c
o
a
l
 ;

 r
e
s
o
u
r
c
e
s
 
i
n
 

';
if

 
f
t
t
o
n
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;
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;
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i
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;
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b
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i
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;
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to
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e
c
i
;
 

c
o
u
n
t
d
o
 

= 
(
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u
b
s
t
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(
i
n
r
e
c
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/
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u
)
)
;
 

t
r
d
o
 
= 

(
s
u
b
s
t
r
 d
n
r
e
c
/
9
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' 

o
v
e
r
d
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(
s
u
b
s
t
r
(
i
n
r
e
c
/
1
1
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'
 

r
e
l
i
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o
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(
s
u
b
s
t
r
(
i
n
r
e
c
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1
2
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 )
);
 

d
i
f
 

= 
2;

if
 
(
c
o
u
n
t
d
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c
o
u
n
t
d
s
v
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t
r
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o
 

=
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r
d
s
v
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o
v
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r
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o
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o
v
e
r
d
s
v
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r
e
l
i
d
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r
e
l
i
d
s
v
)
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h
e
n
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o
 
d
u
p
e
r
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*
/
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o
u
n
t
d
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v
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c
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/
 

t
r
d
s
v
 
= 

t
r
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o
;
 

o
v
e
r
d
s
v
 
= 
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e
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o
;
 

r
e
l
i
d
s
v
 

= 
r
e
l
i
d
o
;
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r
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(
s
u
b
s
t
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(
i
n
r
e
c
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3
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)
)
;
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h
k
 
= 

(
s
u
b
s
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(
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n
r
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c
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)
;
 

o
v
e
r
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(
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u
b
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(
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n
r
e
c
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'
 

c
o
u
n
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(
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u
b
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r
(
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n
r
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c
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4
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;
 

c
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l
l
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r
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(
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u
n
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;

c
o
u
n
t
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= 
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s
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o
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; 

b
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p
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b
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b
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p
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r
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b
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/
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c
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n
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c
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= 
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(
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/
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i
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= 
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(
t
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i
e
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;
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K 
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t
h
k
 
= 
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' 
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h
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n
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t
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v
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a
v
t
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+ 
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h
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' 
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n
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t
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v
t
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n
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t
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v
t
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k;
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* 
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t
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' 
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k
 
= 

'5
' 
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n
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a
v
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k
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' 
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h
k
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' 
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n
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a
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t
k
 
= 
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r
t
6
a
v
t
k
 
+ 
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' 
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o
u
r
 
= 

nu
ia
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" 

t
h
f
o
 
= 

(
t
h
r
e
e
*
f
o
u
r
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/
'
 

o
t
t
f
 
= 

(
o
t
t
f
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t
h
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o
)
;
 

p
a
v
t
k
 
= 
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" 

x
d
o
t
b
Z
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o
n
f
l
 
= 

(
s
u
b
s
t
r
d
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r
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c
/
.
2
0
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/
'
1
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'
 

if
 
t
o
n
o
p
t
 
A
= 
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* 

t
h
e
n
 
g
o
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no
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/'
 

t
o
n
f
l
f
d
 
* 

t
o
n
f
i
;
 

t
o
n
f
l
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r
o
u
n
d
 
(
t
o
n
f
l
f
d
^
-
4
)
/
"
 

t
o
n
f
l
 
= 

(
t
o
n
f
l
/
1
0
0
0
0
0
0
)
;
 

n
o
d
i
v
Z
: t
f
i
e
l
d
 
= 

to
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l/
*

c
a
l
l
 
I
r
t
r
i
m
 
(
t
f
i
e
l
d
)
;

t
o
n
f
l
 
= 

t
f
i
e
l
d
;

r
t
t
o
n
 
* 

r
t
t
o
n
 
+ 

t
o
n
f
l
;

i
f
 
t
h
k
 
= 

'1
' 

t
h
e
n
 
t
r
t
l
t
o
n
 

= 
t
r
t
l
t
o
n
 

+ 
t
o
n
f
l
;

t
h
e
n
 
t
r
t
2
t
o
n
 

= 
t
r
t
2
t
o
n
 

+ 
t
o
n
f
l
;

t
h
e
n
 
t
r
t
3
t
o
n
 

- 
t
r
t
3
t
o
n
 

+ 
t
o
n
f
i
;

t
h
e
n
 
t
r
t
4
t
o
n
 

= 
t
r
t
l
t
o
n
 

* 
to
nf
l/
"

t
h
e
n
 
t
r
t
S
t
o
n
 

= 
t
r
t
S
t
o
n
 

+ 
t
o
n
f
i
;

t
h
e
n
 
t
r
t
6
t
o
n
 

= 
t
r
t
6
t
o
n
 

 *  
t
o
n
f
i
;

if
 
t
h
k
 

if
 
t
h
k
 

if
 
t
h
k
 

if
 
t
h
k
 

if
 
th
k 

p
t
o
n
 

= 
t
o
n
f
i
;
 

x 
d
o
t
b
3
: if
 
(
p
a
c
r
e
 

= 
' 

if
 
(
t
r
s
v
 
= 

tr
4 

p
a
v
t
k
 

= 
**
 

i 
p
t
o
n
 

= 
' 

o
v
e
r
s
v
 

= 
o
v
e
r
)
 
t
h
e
n
 
go

*)
 
t
h
e
n
 
go
 
to
 
n
x
t
r
i
 

to
 
n
o
h
e
a
d
;
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(
t
r
s
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= 
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| 

d 
a 
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h 

f 
= 
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t 
h 
j 
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go
 
to
 

x 
h 
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a 
d 

/'
p
u
t
 
f
i
l
e
 
(
i
d
t
a
2
)
 
s
k
i
p
 
(1
) 

e
d
i
t
 
(
"
z
z
'
)
 

(a
);

p
u
t
 
f
i
l
e
 
(
i
d
t
a
2
)
 
s
k
i
p
 
(1
) 

c-
ai

t 
(
'
'
)
 
(
a
)
;

c
l
o
s
e
 
f
i
l
e
 
(
i
d
t
a
2
)
;

c
a
l
l
 

s 
u 
b 
s 
r 
t 

(
(
i
d
t
2
a
)
,
5
,
(
i
d
t
2
s
)
,
5
,
1
,
1
,
1
,
n
p
a
s
s
/
(
n
i
t
e
m
)
)
/
'

o
p
e
n
 f
 =
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;

o
p
e
n
 
f
i
l
e
 
(
i
d
t
a
2
)
 
s
t
r
e
a
m
 
i
n
p
u
t
;

r 
e
a
d
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: r
e
a
d
 
f
i
l
e
 

( 
i 
d 
t 
a 
2 
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i
n
t
o
 
(s
uo
ir
)/
" 

if
 
s
u
b
i
r
 
= 
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t
h
e
n
 
g
o
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o
 

r 
e 
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if

 
s
u
b
i
r
 

= 
'
z
z
'
 
t
h
e
n
 
g
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to
 
e
n
d
2
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s
u
b
i
r
 

= 
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(
S
U
D
S
t
r
(
s
u
b
i
r
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n
e
w
o
s
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(
s
u
b
s
t
r
(
s
u
b
i
r
,
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,
1
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z
f
l
a
g
 
= 

i
n
d
e
x
(
s
u
b
s
t
r
(
s
U
D
i
r
,
1
)
,
*
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 )
/

if
 
z
f
l
a
g
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3
9

if
 
z
f
l
a
g
 

= 
3
9

if
 
z
f
l
a
g
 

= 
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if
 
z
f
l
a
g
 

= 
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if
 
z
f
l
a
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= 
9
9

th
e

n
 

g
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th

e
n
 

n
e

u
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su
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s
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b
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th
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n
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o
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s
u
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(
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s
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u
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u
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>
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;
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s
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u
b
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(
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b
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th
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h
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= 
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b
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b
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u
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b
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b
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u
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c
t
l
b
t
o
n
 
= 

p
c
t
l
b
t
o
n
;
 

c
a
l
l
 
x
c
o
m
m
a
 
(c

tl
bt

on
)/

" 
if
 
c
t
l
b
t
o
n
 
A
= 

' 
9
9
9
9
9
.
0
0
 

e
l
s
e
 
c
t
l
b
t
o
n
 
= 

p
c
t
l
b
t
o
n
;
 

c
t
2
b
t
o
n
 
= 

p
c
t
2
b
t
o
n
;
 

c
a
l
l
 
x
c
o
m
m
a
 
(c
t2
bt
on
)/
' 

if
 
c
t
2
b
t
o
n
 

A
= 

' 
9
9
9
9
9
.
0
0
 

e
l
s
e
 
c
t
2
b
t
o
n
 
= 

p
c
t
2
b
t
o
n
;
 

c
t
3
b
t
o
n
 
= 

pc
t3
bt
on
»'
 

c
a
l
l
 
x
c
o
m
m
a
 
(c

tj
bt

on
)/

' 
if

 
c
t
3
b
t
o
n
 
A
= 

' 
9
9
9
9
9
.
0
0
 

e
l
s
e
 
c
t
3
b
t
o
n
 
= 

p
c
t
3
b
t
o
n
;
 

C
t
4
D
t
o
n
 

= 
pc
t4
bt
on
/'
 

ca
ll
 
x
c
o
m
n
a
 
(c

t4
bt

on
)/

' 
if

 
c
t
4
b
t
o
n
 

A
= 

' 
9
9
v
9
v
.
J
O
 

e
l
s
e
 
ct
<»
Dt
on
 
= 

p
c
t
4
D
t
o
n
;
 

c
t
S
b
t
o
n
 

= 
pc

t5
bt

on
/'

p
c
t
l
t
o
n
 
A
= 

o
l
k
1
4
 
t
h
e
n
 

p
c
t
2
t
o
n
 
A
= 

b
l
k
1
4
 
t
h
e
n
 

p
c
t
3
t
o
n
 
A
= 

b
l
k
1
4
 
t
h
e
n
 

p
c
t
4
t
o
n
 
A
= 

b
l
k
1
4
 
t
h
e
n
 

p
c
t
S
t
o
n
 
A
= 

b
l
k
1
4
 
t
h
e
n
 

/
1
/
1
0
)
)
;

p
c
t
l
b
t
o
n
=
p
c
t
1
t
o
n
;
 

p
c
t
2
b
t
o
n
=
p
c
t
2
t
o
n
;
 

p
c
t
3
b
t
o
n
=
p
c
t
3
t
o
n
;
 

p
c
t
4
b
t
o
n
=
p
c
t
A
t
o
n
;
 

p
c
t
5
b
t
o
n
=
p
c
t
5
t
o
n
;

t
h
e
n
 
c
t
l
b
t
o
n
 
= 

(
s
u
b
s
t
r
(
p
c
t
1
b
t
o
n
/
5
)
)
 

||
 
b
l
k
4
;

t
h
e
n
 
c
t
2
b
t
o
n
 
= 

(
s
u
b
s
t
r
(
p
c
t
2
b
t
o
n
x
5
)
)
 

||
 
b
l
k
4
;

t
h
e
n
 
c
t
S
b
t
o
n
 
= 

(
s
u
b
s
t
r
(
p
c
t
S
b
t
o
n
/
5
)
)
 

||
 
b
l
k
4
;

t
h
e
n
 
c
t
4
b
t
o
n
 

= 
( s
u
b
s
t
r
(
p
c
1
4
b
t
o
n
x
5
)
)
 

||
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c
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c
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b
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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
t
S
b
t
o
n
 

= 
d
a
s
h
1
4
;
 

if
 
p
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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i
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p
u
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i
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i
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i
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i
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p
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i
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i
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i
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c
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i
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c
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p
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i
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d
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c
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c
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i
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d
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i
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c
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c
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= 
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i
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i
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i
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b
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b
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u
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