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Summary 

This continues the work described in PERS 305 in two 

particular areas vi2. , tabulation and mathematical 

expressions and describes additional facilities 

provided in the program • 

Opsomming 

Hierdie veslag ver:volg die werk wat in PERS 305 beskryf 

is, vemaamlik in die gebiede van tabulasie en wiskundige 

uitdrukkings. Ingesluit is 'n beskrywing van nuwe 

fasiliteite wat in die program aangebring is. 
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Foreword 

The setting up of tabulations requires a different 

procedure to that described in PERS 305, namely 

the use of tabulation mode instead of hyphenless 

mode, which was not dealt with in the previous 

report. Secondly, additional facilities have been 

included in the program to simplify the handling 

of mathematical expressions. Although these 

operations are more difficult than straightforward 

text and more is required of the person setting up 

the Marker Table, in both cases, the underlying 

aim, namely that it should be possible for anyone 

with access to a digital computer terminal to carry 

out the bulk of the work of typesetting, has been 

met. As this can be done by a person less specia

lised than a typesetter operator, it should be accom

plished at lower cost. 

It has also been found that different disks are 

currently being used for 74 7 typesetter than those 

described in PERS 305. The layouts of these disks 

are shown in Appendix 3. 

Further information is provided on certain of the 

commands mentioned in PERS 305. 

Finally, although the methods described have been 

worked out for a particular machine, they clearly 

have wider application. 
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The purpose of this report is to describe procedures 

for using the typesetting program for :-

(a) printing tables 

(b) printing articles containing mathematical expressions 
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I Additional Notes on 7 4 7 Typesetter Commands 

1) Unless preceded by Carriage Return, a new Point Size will 

be applied to whatever text is in the Typesetter's memory. 

To insert characters involving a change of point size, 

enter the line without those characters. When the galley 

is available insert before (for superscripts or large symbols) 

or after (for subscripts) a Tape Lead to the base line for the 

inserts and Flush Left and Carriage Return. Then insert a 

line commencing with the new Point Size, new Line Length, 

followed by a Leading of zero, Flush Left and Carriage Return 

commands , then the spacing to position the character in 

its proper position in the text, the character itself, ending 

with a Tape Lead to the ba:se line for the next line of text, 

Flush Left and Carriage Return. The next line must commence 

with a command setting the next Point Siz.e and Line Length. 

2) Add Lead, AL uses the last Leading specified whether Primary, 

Secondary or Tape. The paper is immediately advanced with

out a carrriag e return . 

3) Store Format , S, F, must follow the commands to be stored. 

3 different formats may be stored in Hyphenless mode and 

17 in Tabulation. To activate a stored format in Hyphen

less mode give a Us:� Format, UF, command followed by 

a Carriage Return command. To activate it in Tabulation 

mode give UF within a tab column when the tabs are being 

set with NT commands. Note that if formats for the primary 

parameters and tabulation columns are all being stored, the 

tab format should be stored first followed by a Carriage 

Return command before the primary parameters are stored. 

This avoids inadvertent carry over of tab parameters. 

4) Indenting. The Use Indent command must precede the first 

line to be indented. 
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5) Tabulation, NT, requires a control tape made up for 

operating in mode 1 (Tabulation) and the user is 

responsible for arranging the spacing of text in a 

line. After the printing parameters, a second 

initialising command string is required for setting 

the tab positions and there must be two more than 

the number of columns , the first to mark the start of 

the line, the last to mark the end of the table. Within 
each column, i.e. after the NT command for the column, 

there should be:. the column width in units appropriate 

to the point size being used, the font, and the position 

of the data inside the column i. e. left or right adjusted 

or centred, which must be locked by using a double Flush 

command. If no such parameters are supplied the last given 

will carry over to subsequent columns. The command string 

can be simplified by using a Use Fonnat command in each 

column or using the program 's repeat facility if the speci

fications for each column are the same. When entering data 

there mu st be an NT command for each column (including 

the dummies) followed by blank or data. (max. = 16 cols. ) 

6) Horizontal and vertical lines can be drawn using the 

Leader and Rule commands. A Leader Character must be 

stored in the initial command string and a Use Leader 

command must be given at the start of a line (Hyphenless 

mode) or in each column (Tabulation mode) in which a 

horizontal line is required. Note that Leader characters are 

9 units and unless tab columns are exactly multiples of 9 

units in width, gaps will occur in the horizontal lines. 

A method of overcoming this is to adjust the overall width of 

the table to a multiple of 9 units and to specify a line length 

equal to the table width, an Indent left (IA) equal to the 

left hand margin and to give Use Leader without tabs. 
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Storing the Vertical Rule with a Store Rule command causes the rule 

to be printed on the left of the page, (Hyphenless mode) or column 

whenever the NT command for that column appears (Tabulation mode) . 

The Vertical Rule character is made inoperative by storing a blank. 

If the Rule character requires a different font to that used for the 

contents of the column, the required font must be given before the 

NT command and the normal font restored immediately afterwards. 

7) A number of commands must bepreceded by a Carriage Return as 

their operation may otherwise affect preceding text. They also only 

come into effect when the current block has been processed. 

The commands are :-
Point Size, Leading (Primary, Secondary or Tape) , Line Length, 

Indents and Tabs. 

It is advisable to have Flush commands (QL , QC , QR) immediately 

prior to the Carriage Return command to avoid conflict if there is 

line overflow . 

8) The Indent commands operate differently in the Hyphenless and 

Tabulation modes . 

In Hyphenless mode the operation is as described in Appendix 7 

of PERS 305 

In Tabulation mode, IA, IB, IC mean respectively, Indent on the 

left, Indent on the right and Indent both sides , and the indents 

apply as soon as the command is received so that the Use Indent 

commands fall away. 

9) There is no underline character on the disk and the EBCDIC character 

Underline ( 6D) is replaced by a long hyphen. 

10) Line End operates only in Hyphenless Mode and it does not 

implement changes in Point Si2..e or Leading . 
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11) If changes of Secondary Leading or Tape Leading follow too closely, 

the last may replace the preceding specification even if separated 

by Carriage Return. This occurs because the machine reads a second 

line while still processing the first and commands are processed more 

rapidly than text. The remedy is to introduce a delay such as a string 

of 20 ignore characters before the second command. 

12) If long strings of spacing commands are required it is better to break 

them into shorter segments separated by blanks so that the machine 

can still accommodate the line even if, by mistake, it has been made 

too long. 

13) Line Length remains a constant number of points , whatever the Point 

Size so that the physical length changes with Point Size. Thus a 

Line Length of 0580 points occupies 100mm in Point Siz.e 090 but 

only 6 7mm in Point Si%.e 060. If it is necessary to use the same 

physical length in a smaller Point Siz.e, the Line Length must be 

increased. 

Maximum physical Line Length is 180mm i.e. 1035 points at Point 

Si2.e 090. 

14) The Typesetter flashes the Rule character before it processes the 

rest of the information in a column. If a change of rule character 

is required it must be given in the same tabulation line. 

Al.so, information specified for a column in a previous tabulation line 

takes precedence over information specified for preceding columns in 

the current line . 

15) Tabulation lines (lines in which the NT cornmand is used) are not 

governed by the overall Line Length, but only by the width specified 

for individual columns. Thus a tabulation line may exceed the overall 

Line Length. 
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II Additional Facilities in Version 5 of the Program 

The program is designed to shield the user from most of the 

pecularities of the Typesetter's operation. For example, the 

program supplies the required font and restores the current 

font when accessing a disk character that requires a font 

change. It also eliminates the blanks inserted by the RJE 

system to fill out a line after a Carriage Return 

1) LT command 

All blanks from this command to the next non-blank 

character or the end of the input line are eliminated. 

The command is ignored by the Typesetter. 

The command has been introduced to simplify the 

correction of text. As the RJE system pads short 

lines with blanks, corrections which cause under 

or overflow produce additional blanks which are 

read as valid characters by the Typesetter. In 

the case of underflow of only a few characters , 

Ignore symbols can be used to fill out the line1 

but when there is an overflow or a large underflow , 

the string of blanks filling out the l ine can be eliminated 

by the LT command • 

2) Im bedded Text Facility 

The user has the option of inserting a 4th symbol, e. g .  & , 

in the second line of the input file as a delimiter for text 

imbedded in command strings o The program treats all 

characters between & and the next command or repeat 

delimiter as text. Imbedded & or blanks are treated as text 
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An example of imbedded text arises with f(x) in which f and x are in 

italics but not the brackets. This can be handled by the following 

command string : -

$FI &£$FM & ($FI&x$FM &) 

3) The Repeat Facility 

The user has the option of inserting a 5th symbol, e.g . ? , in the 

second line of the file as a delimiter for either repeated @ codes 

in text or a repeated string within a command string. In the case 

of the former, ? is followed by 2 digits giving the number of 

repetitions (including the first occurence) 

e.g. if L represents & $$, inserting 9 spaces in text is 

produced by ? O 3@1 

For a repeated string within a command string, ? is followed by 2 

digits giving the number of repetitions and another 2 digits giving 

the length of the string to be repeated, e. g. ? 0 30 3$M: S, will also 

produce 9 spaces. (width of MS = 18 points = 3 spaces) 

Nate : a repeated @ code may refer to a command string containing 

a repeated string, but other forms of nesting are not permitted 

e. g. ?03?06 @1 or ?3007?05 02&- are not valid. 

4) The program will handle both Leader or Rule characters which are 

available on computer terminal keyboards and those which are only 

found on the Typesetter's disk and are retrieved using a command 

delimiter and a mnemonic, e. g. $SR I or $SR$RT 

S) Lengths are no longer used for command strings. The end of a 

command string is signalled by two command delimiters. The @ 

code character and the command string must be separated by two 

spaces, e.g . S $PS060$$ 

The space after ii may be used for comments 

The length of a converted string must not exceed a tape record. 
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6. Default symbols for delimiters and marker are provided in the 

program • They are 

Command delimiter $ 
@ code marker @ 

Ingnore character ¢ 
Imbedded text delimiter & 

Repeat delimiter # 
In valid @ code in the text 0 
Invalid text character f:::.. 

These may be overridden by supplying alternatives in the second 

line of the input file using the format : -

command space @ marker space, ignore space imbedded text space . ) ) ) ) , ,) 

repeat space invalid @ code, space invalid text marker. 
) J � 

If a blank is placed in the position for a particular delimiter or 

marker , the default will be used. If a zero is placed there that 

facility will be made inoperative. 

The only delimiter or markers that may llQ! be used as text are 

the @ code marker , tre ignore character and the repeat delimiter 

7 · The first line of the input file is used for a dual purpose 

a) The first 4 characters are compared with a corresponding set 

of four chaBcters stored in the program. Each time a different 

version of the program is created e. g.  with a different set of 

mnemonics for a different disk, a different set of characters w ill be 

be stored. This will assist avoiding mistakes by using the 

wrong version of the program. 

(In practice, disks 489, 490, 7 37 and 746 are so similar that a 

single version of the program suffices� 
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b) The entire line is  printed in large bold letters, 2 0  characters 

to a line, w ell ahead of the text . This can be  us ed for iden

tifying the galley and for reminding the Tel eprinter operator 

of the disk  and mode to b e  u s ed 

8 .  The format required for the input file , is  : -

Line 1 check word and galley heading 

2 

3 

4 to N + 4 

N + S  

N + 6 

etc . 

delimiters and markers 

N=number of @ codes ( 2digits) 

@ Code , 2 spaces , command string 

(up to 76 characters) 

ses sion identifier (not printed on the 

gal ley) 

text 

9 .  A summary of the instructions for using the program , information 

on its structure and the chang es to be made if  it  requires enlarging 

or modifying for a different disk or machine are provided in the 

comments ahead of the program . 

1 0 . Any s ymbol on the k eyboard may be  u s ed as  an @ code , even @ 

its elf , and all , even @ if it i s  follow ed by a blank , may be .us ed 

in the text , except thos e mentioned at the end of ( 6) .  

1 1 . In addition to the Control Tap e , the Typesetter requires a Program 

Tape . This tape mu st be  the Program Tape for the Keyboard w ith 

all facilities . A third tape , specific to the disk to be  u s ed is  also 

required . The last two tapes are kept at Graphic Arts and are of no 

concern to the user ,  except that the failure of a particular function 

may indicate that a wrong Program Tape was used . 
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11) Additional Error Returns 

(A complete list of Error Returns is shown in Appendix 9) 

Error Reason Program Program us,;r 

Number Line Action Response 
Number 
of Test 

(16) Symbol chosen for 10 30  E Choose another 
marking errors in symbol 
text is not 
available on the 
Typesetter disk 

(17) Non-EBCDIC 8 05 E Check the string 
characters in 
Imbedded text 

( 1 8) Command string many E Correct the length 
overflows input of command string 
buffer 

( 1 9) Nested repetition 7 7 7  E Correct the command 
within a command string 
string 

( 2 0) Length of command 9 3 2 E Break up the command 
string (possibly string 
containing a repeated 
command) exceeds a 
tape record 

(21) A repetition used 36 3 C Correct the text 
in text is nested 

(22) Non- numeric 3 7 2 /7 8 1 /7 8  6 E In a command string: 
repetitio:i number correct the command 

string 

C In the text : 
Correct the text 
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Error Reason Program Program User 

Number Line Action Response 

Number 

of Test 

( 2 3) An invalid mnemonic 644  s Check the mnemonics 

(i . e . not two upper 

case alphabetic 

characters) has been 

used in HXTAB �r for 

special commands or 

symbols in SR .  TABLES 

( 24) Errors in preliminary 34 1 s Correct the errors 
proces sing 

( 2 5) Imbedded text 8 05 E Study disk layout 

not available on and HXTAB and OPTAB 

disk entries 

( 2 6) Command not 9 9 7  E Correct the command or 

provided for in modify the computed go 

computed go to for to 

galley heading 

printing parameters 

( 2 7) Repeated command 7 25 E Enlarge the LCODE array 

causes overlfow of 

array for converted 

strings 

( 2 8) Si'Z.e of Input Buffer 25 1 E Correct INCHAR and the 
(CH) is not a multiple dimension of CH 
of the input record 

(ITBREC) 

( 2 9) Si-ze of Output Buffer 2 5 5  E Correct KOUCHS and 
(KCH) is  not a multiple the dimension of KCH 
of the output record 

(IMB REC) 
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III Procedure for ha ndling , Tabulations 

A control tape for operating the 74 7 T ypesetter in tabulation 

mode i . e .  mode 1 , is required - this differs from the control 

tape used for H yphenles s mode . For thi s  reason tables  must 

be produced in a s eparate run from norm al text . 

In addition to the usual primary printing parameters i . e .  Point 

Size , Line Length , P rimary Leading etc . , an initial command 

string is  required for setting the tab s for the column s . This 

provides information on column s i zes  , the pos itioning of text 

within the colum n and the font . Horizontal and vertical lines 

can be draw n us ing Leader and Rule commands . A point to note 

is that Primary Leading should be the same as Point Size , other

w i s e  the vertica l lines w ill either be broken or proj ect beyond 

the horizontal lines. Also , table w idth should b e  a m ultiple  of 

9 otherwi s e  gap s will appear in the hori'z.ontal lines . 

Step 1 

Set up the initial command string w ith P oint Si%e , Line Length , 

Primary and Secondary Leading , T ype Font , Clear Rul e , s et the 

Leader Character , LY., and end w ith Flush Left , Carriage Return . 

e . g .  S � S 09 0�L 09 0$SL 0 7 0$LL04 5 0$FM,SS R  $LD$LY$FL,SCR,S',S'/ 

In this ca se  Line Length i s  required only for draw ing hori2.ontal 

line s a nd extends only to the right hand margin of the table . 

Step 2 

Decide on column width and s et up a command string for placing the 

tab s in w hich each colum n is s pecified by an NT co mmand , Line Length , 

Type Font , Rule , and a Quad Lock (two flush  commands for pla cing the 

contents of a colum n left or right adj usted or centrally) . 
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If nece s s ary the command may be spread over two @ codes but 

the multiplying facility or stored formats may be used to avoid 

this . Specification s  may be given for the first column of the 

table only , in  which ca s e  they will apply to all  s ubs equent 

columns, or the multiplying facilit y  may be us ed . 

e . g .  T ? O S 1 9�T1LL 0 09 0ITT"Mit'ctf'C�T�CR�� 

Thi s  string is  for a table of 4 columns  with an  i nitial dummy 

column for a left hand margin and a final dummy column to 

produce the right hand vertical  line . The width of each column 

is  9 0  point s and text is  centered . The string must terminate 

w ith a Carriage Return . 

St ep 3 

N ext s et up a comma nd string for draw ing the first horizontal 

line . This does not use tabs but requires an Indent Left for 

the left hand margin , U s e  Leader for drawing th e line and a 

U s e Secondary to drop the Ba s e  Line 7 point s  so that the tops  

of  the Vertical Rules will just touch the horizontal line . This 

is  followed by the commands for the vertical lines dropping 

from the horizontal line . 

e . g .  F $IA09 0ITTJL�S$FLic R�TtS R  ? 05 0 7�T�S Rl icR�$' 

Step 4 

N ext construct the command for the middle hori%ontal lines . 

In  this cas e  the command string for the descending Vertical 

Rules is follow ed by a Tape Lead to drop the Ba se  Line for the 

horiz.ontal line 3 points so that it just touches the bottom of 

the Rules . The rest of the string is similar to that in step 3 .  

e . g . M ? 0 6 0 3�T�L 0 3 0$'C R$1A09 0ITTJL�S$FL$'CR ? 0 6 0 3�TtC Rt$' 
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Step 5 

Construct the command string for the last horizontal line of the table. 

This is similar to the first part of Step 4. 

e. g. L ? 0603$'NTtrL030fCR�A0�1 0�L$US1t'L1CRtt 

Step 6 

Set up the tabulation commands for entering the data. 

e • g . t $'NT it, 
the command for producing the right hand vertical line 

e. g. e �T$'CRt% 
and the final command for halting the Typesetter at the end 

of input or, in a long series of tables, to enable the operator 

to put a new roll of photographic paper in the Typesetter. 

e. g. H iHAf{$ 
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Step 7 

P utting this together to print the follow ing table 

Q l S  1 7  36  

Type 6 
Type 7 

6 2 0 

2 

1 2  

2 

8 

1 05 

Marker Tab le CSIR FOR NIP R .  DISK : 49 0 SCHOOLBOOK . MODE : TABULATION 

i @ ! & ?  
OB 

S � S 09 0�L0 9 0is1 0 1 0$'r.,L 04 5 0$FM$'S R  $LD$'r..Y$FL$cRit 
T ? 05 19�T�L0090�M�C�CITT'J"TicRi$ 

F �A0 09 0�L�S$'FL1CR$N'Tis R  ? 0 5 0 7$NT$SR f $CR$$ 

M ? 06 0 3$'NT�L 0 3 0�C R�A09 O;IUL$U S$FL$CR ? 0 6 0 3�TicR$$ 

L ? 06 0 3�TW-rL 0 3 0$C Rt[A09 0�L�S$FL1C Rii 
t �Tii 
e ;tNT$'cRi$ 

H $HA$$ 

TAB ULATION 1 

@S@T 

@F 

? O J@tQ 1 5 @tQ 2 7 @tQ 3 6 @e 

@M 
? 0 2 @tTYP E 6 @t 6 2 0@t l 2@t8@e 

@M 

? 0 2 @tTYP E 7 @t 2 @t 2 @t l O S @e 

@L 

@H 

There are a large  numb er of w ays the Marker Table can b e  draw n up . 

Some involve longer command string s and few er @ codes in  the text 

and vice versa , and they differ according to w hether few or many 

tables are required a nd how s imilar they are . 
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Alternative Method 

Tables can be entered as text in hyphenles s mode using spacing commands 

for positioning the vertical lines and data . In this  case  care must be taken 

to see that the total number of units  required for spaces and characters is  

les s  than the  specified line length . Also , every line of the table must end 

with a Flush command , e . g .  QL or QR and the Carriage Return command . 

Adjustments  of Secondary Leading will still be necessary for joining lines . 

The Store Rule command is not available so the user must use  the Vertical 

Rule Character from the keyboard , pos itioning it hims elf. , 

Remark ---
The Marker Table appears very formidable but the pattern is  the same  for all  

tables , only the number of columns and column widths change . The instruc.  

tions  for a typist to  build up a table w ith @ codes are simple : -

"Typ e @F for the beginning of a table . 

For each line of data in the table ,  type @t for the edge of the 

page , and an @t for each column followed by it s data , if any .. 

E nd the line with @e . 

3etw een lines of data type @M . 

After the last line of data in the table type @L . "  

H eading s and footnotes can b e  entered with the main body of the text in 

H yphenles s mode . 
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IV Proced ure for ha nd ling M athematical Expres sions 

The difficult a s pect s of  types etting mathematical text are : -

1 )  the chang e s  in Point Siz.e ( s i:Z.e of type) e . g .  s mall 

sub s cripts and supers cript s or large brack et s , s quare 

root and integral  s ymbol s  

2) the frequent occurre nce in text of ita lici s ed groups of 

characters such as f (x) , or comb inatio n s  involving 

Greek characters 

3) the amount of s pa cing required in mathematical 

expre s s ions  and the neces sity for preventing the 

types etter from modifyi ng thi s s pacing 

4) Type s etter peculiariti e s  : Point Size o n ly chang e s  w hen 

the current line ha s been proces s ed and s ub s equent 

Leading s will  replace prior if they follow too clo s ely . 

The follow ing m ethod ha s b een found effective for overcoming 

the s e  difficulties  

Step 1 

Sca n the text for frequently recurring combi natio n s  s u ch a s  

f (x) and prepare comm and strings and @ cod e s  for them 

e . g . for f (x) u s e  @f to stand for : -

$'FI & f$FM & (ITT1I &xtFM & ) $$' or $FI &f(x) $FM$'$' 

Wh ere there are super- or s ub s cript s e . g .  f (x) or a
m

, replace n 
them b y  s paces . The s e  will  b e  filled on a s econd run 

Step 2 

Enter t ext in the u s ual  w ay leaving out all  smaller or larg er s iz.ed 

chara cters such a s  sub s cript s  or i ntegral signs . Where there are 

equat::.ons o: expre s sions standing alone , omit the s e  entirely .  

Step 3 

As a change in Point Si"z.e must be preceded by a Carriag e Return , 

dum my lines have to b e  created for i n s erti ng super .. or sub s cripts 

or i ntegral and summatio n signs or brace s . 
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Superscripts , Subscripts and Large Symbols in Text 

The galley from the first run w ill show where the typesetter has 

ended lines and where command strings for the characters still 

to be inserted must be placed. These will generally not be at 

the end of input lines and the latter will have to be broken and 

the second half moved to another line . 

The command strings consist of a shift to the base line for the 

additional characters, a Carriage Return screening the preceding 

text from the change in Point Size, new Point Size, Line Length 

in units of the new Point She, Use Secondary Leading (set to zero) , 

and a Carriage Return to bring the new Point Size into operation .  

Leadings should be preceded by delays of about 2 0  Ignore characters 

to prevent overwriting. Command strings for subscripts follow and 

those for superscripts and large symbols precede the line they affect . 

The following are examples of the command strings, assuming text 

PS = 9, PL = 1 2, SL = 0 and PS for sub- and superscripts = 6 and for 

large symbols = 14 . Base line for superscripts 3 points above text 

and for subscripts 6 points lower than ordinary text. 

The following @ codes suffice for all subscripts and superscripts . 

@ l  ? 2 0 0 3ITTG$I'L06 0$F'L$CR$'P S06 01l,L l 06 9$FI ? 2 0 0 3i.IG$IJS%.F'LICR$$' 

@ 2  ? 2 00 3$IG$I'L06 0$FL$CR$'P S09 0$LL0 7 1 3$FM ? 2 0 0 3ITTGSLJS.fil'L$'CR.$'$' 

@ 3 ? 2 0 0 3ITTG$I'L09 0$FL$CR$P 06 0$1Ll 069$FI ? 2 0 0 3ITTG$US.fil'L$CR$'$' 

@ 4  ? 2 0 0 3ITTG�L0 30$FL$CR%P 09 0$LL0 7 1 31fM ? 2 0 0 3$IG$US.fil'L%CR$'$ 

The typing instruction are correspondingly simple . Where superscripts 

are required type "@ 3 spacing and superscripts @4 " before the line 

affected and for subscripts type "@ l spacing and subscripts @ 2 "  after 

the line . A method for determining the spacing commands is described 

in Appendix 7. 
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If there are large s ymbols  with a bas e  line 6 points  above the 

text , anoth er com mand string will be  required e . g .  

@ 5  ? 2 0 0 3$IG$I'L 0 6 0$FL$CR$P S 1 4 0$LL 0 5  3 5 ? 2 0 0 3$IG$US$FL$'CRS.3' 

If they have supers cripts then another command string w ill be  

required e . g . 

@ 6  ? 2 0 0 3$IG$I'L 0 30$FL$CR$9 S 0 5 0$LL 0 5 3 5 ? 2 00 3$IG_s'US$'FL$CR$'$' 

The instructions for the typi sts would be "type @5 spacing and @ 

code for the larg e  symbol @6 spacing and the superscript @4 1 1 • 
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Step 4 

M athematical Equations s et apart from normal text 

Thes e each occupy s everal lines of text and becau s e  of their 

complexity are best handled in a s eparate run .  

As Point Size cannot b e  chang ed within a line it is  nece s sary to 

handle each collinear s et of characters of a given Point Size in 

a s eparate line and to move from one base line to the next by 

m eans of a Tape Lead . 

In Appendix 7 it i s  s how n that an i ntegral of a rational expres sion 

of the form : -

f � m (y) m 

m (x) N g N , m  

a� { yl = Jc d z.  

requires only 5 bas e  line s for its elem ent s . 

If Point Sizes of 1 8 , 9 and 6 are u s ed for integral s ign s , text and 

sub s cripts res pectively , then apart from the first shift from the 

ba s e. line for the integral sign to that for the numerator t ext which 

depend s  on the positioni ng of the integral sign , the rem aining 

ba se  lines , are s eparated by Leadings of 6 .  This generates  a 

rem arkably uniform s et of com mand string s and an even s im pler 

system of @ codes  for the typist . 

The first com mand string required i s  for a switch into Point Si"z.e 1 8 .  

A zero Leading can be used a s  th e po s itio ning of the bas e  line can be 

left to  the Spacing com mand string , e . g . 

@ 5  ? 2 0 0 3$IG$l'L 0 0 0$'FL$'C R$P S 1 8 0$LL 0 35 6$'US$'FL$'CR$'$' 

Com mand s trings such as  @ 5  are placed at the end of the line 

preceding the line they affect . The Carriage Return cau s es the 

. blank s  to the end of the line to be skipped 
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N ext there must b e  a change to Point Siz e  9 and a change to 

m edium font for the text of the num erator and a Leading to 

po sition  th e rest of the expres sion in relation to the integral 

s ign . The actual value us ed is a matter of taste but a 

Leading of 2 appears satisfactory , e . g .  

@ 6  ? 2 0 0 3$IG$l'L 0 2 0$FL$CR$P S 0 9 0$LL 0 7 1 3$FM$lJS$FL$CR$'$' 

Superscript s are in Point Size 6 but us e the same ba s e  line as  

text and are in  italics e . g .  

@ 3 ? 2 0 0 3$IG$J.'L OO O$FL$CR$P S 0 6 0$LL 1 0 6 9$FI$US$'FL$CR$$' 

Numerator sub s cript s and superscripts for fraction line text 

require a L eading of 6 ,  .a Point Size of 6 and italic s , e . g .  

@ 4 ? 2 0 0 3$IG$LT 0 6 0$FL$CR$P S 0 6 0$LL 1 0 6 9$FI$US$FL$CR$$' 

Fraction line text us es the same ba s e  line a s  numerator 

sub s cripts but requires P oint Size , 9 ,  e . g .  

@ l  ? 2 0 0 3$IG$I'LO O O$FL$CR$P S 0 9 0$LL 0 7 1 3$FM $US$FL$'C R$$' 

Fraction line sub s cript s, denominator text and superscript s all 

us e the sam e ba s e  line . Thu s  an initial Leading of 6 and 

sub s equent Leadings of -z.ero are required a nd can b e  obtained 

using @ 4 , @ 1 and @ 3 .  

If there are no sub - or supers cripts , a L eading of 6 is  required 

for s hifting to the denominator from the fraction line , e . g . 

@ 2  ? 2 0 0 3$!Gtl'L 05 0$FL$CR$P S 0 9 0$LL 0 7 1 3$FM$US$FL$CR . 

Th es e s ix command string s suffi ce for all the chang es in ba s e  

line and Point Size required for most mathem atical expres sions . 

St ep 5 

The next st ep is  to work out the spacing for the el em ent s  of the 

expre s s ion . This can be done as describ ed in Appendix 7 where 

the s pacing for the expres sio n ( 1 . 2) ha s b een w ork ed out a s  an 

example . 
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Conclusion 

The examples in Appendices 5 , 6 and 8 and in the previous report, 

PERS 305 , show that it is perfectly feasible for anyone equipped 

with an ordinary computer terminal to use the program described 

in this report to set up text, whether it be straightforward text, 

tabulation or mathematical text, for typesetting on an AM 

International 7 4 7 Typesetter. No doubt similar programs could 

be written for other Typesetters which use computer compatible 

magnetic tapes, disks or floppy disks. 

This is not to say t�at this method is an improvement on specialised 

typesetting keyboards. These are so quick, easy to use and 

efficient that they are obviously the preferred method for 

typesetting , but they are also scarce and expensive, and it 

would appear to be a more cost-effective approach to use the 

specialists and specialised equipment for the intricate and 

difficult cases of typesetting, and to leave the setting up of 

large volumes of ordinary text, which is a routine operation, 

to clients equipped with ordinary computer terminals. 

Specialists could make it even easier for clients by setting 

up the Marker Table and preparing the typing instructions . 

Further simplification could be achieved by extending the 
computer program so that , when given that a subscript is to be 

inserted into position indicated by the number of typewriter 

spaces from the edge of the page, it will handle all the 

necessary commands. This would reduce typing instructions 
,, " 

to @S046n where @S is the command invoking the subscript 

routine . 
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Appendix 1 

Addition to Table of Mnemonics in Appendix 7 of P E RS  3 0 5  

M nernonic H ex Code Name Function 

LT C O Line Terminate Skip s b lanks until the next 

RB 

RT 

IS 

N S  

M S  

D E  
rJA 

UB 

UC 

Ai 

IB 

IC 

DB 

DC 

DD 

DE 

DP 

DG 

DH 

DI 

DJ 

DK 

DL 

AE 

AF 

non - blank character , or the 
end of the input record . 

Bottom Vertical G enerates a vertical rule  for 
Rule . the low er 2 of current Point 

: Size 3 

Top Vertical Generates a vertical rule  for 
Rule ; the top l of current Point 

; Siz.e 3 

has been changed to DA 
I I  I I  , 1  I I  DN 
I I  , 1  I I  1 1 DM 
I I  I I I I  I I  ER 

(Set-; P ers 3 05)  Only for Hyphenles s M ode 
I I  I I 

I I  1 1  

I I  Tabulation Mode : Indent left 
I I  I I  I I  right 
I I  I I  I I  both 

lF  2 s pace Ins ert a s pace of 2 points 

2 C  3 
I I  I I  " I I  , 1  3 I I  

9A 4 I I  , 1  I I  I f  I I  4 I I  

2D 5 
II I I  I I  I I  I I  

5 
I I  

98 6 I I  I I  I I  I I  I I  6 I I  

9C  7 
I I  I I  I I  1 1  I I  7 I I  

9D 8 " I I  I I  I I  I I  8 I I  

9E  1 0  I I  I f  I I  I f  I I  1 0  I I  

gp 1 1  I f  I I  I I  I I  I I  1 1  I I  

z� .. 1 2  I I  I I  I I  I f  I I  1 2  I I  

2F 1 5  I I  I I  I I  I I  I I  1 5  I I  



(i) Appendix 2 

Changes in Tables of Appendix 8 of PERS 305 

P. (ii) Hexadecimal Codes for Typesetting Computer Functions 

Cell AE from blank to Bottom Vertical Rule 

AF _ _ _ _ _ _ _ _ _ _  .. Top Vertical Rule 

80 - - - - - - - - - - - Font Store Flag 

9 0  - - - - - - - - - - - Restore Font Flog 

AO 

c o  

l F  

2C 

9A 

2D 

9B 

9 C  

9D 

9E 

9F 

2E 

2F 

- - - - - - - - - - - Front Flag 
- - · -- · - - -- - -- . Line Terminate 
- - - - - - - - - - -
- - - - - - - - - - -
- - - ·· - - · - ·· · -
_ _ _ _ _, _ _ _ _ _ _. 

- .. ... .. . ... .. .  - - -
_ _ _ _  ... ..  · - ·· - ... 

.. ... .. .. ... - ... .. . ... ..  

2 

3 

4 

5 

5 

7 

8 

- - - - - - - - - - - 10 

- - - - - - - - - - - 11 

- - - - - - - - - - - 12 

- - - - - - - - - - - 15 

spaces 
I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

P . (iii) Hexadecimal Codf�S .for Mnemonics 

Cell !\E from blank to mnemonic RB 2 

AF .. .. ... .. .. .. ..  - - .. ... .. .. ..  - .. .. - - - RT 3 

80 - - - - - - - - - - - - - - - - - - - - FS 
9 0  - - - - - - - - - - - - - - - - - - - - RF 
AO .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. ..  - - FF 
CO .. .. ... .. .. .. .. ...  _ .. .. .. . .. .. .. .. .. _ _  LT 
lF .. .. .. .. .. .. .. .. ... . .. .. ... .. .. .. .. .. - - DB 
2C .. .. .. .. . . . . . . . .. .. .. .. .. ... ...  - - D C  
9i\ .. .. .. ... ... .. ... .. - ... .. ... .. .. .. .. .. ..  - - DD 
2D - - • . • • • •  ·• - - - . ... . .. ...  - - - DE 
9B - - - - - - w - - - - - - - - - - - - - DF 
9 C ... .. _ . .. ... .. . .. .. .. .. . . . ... ..  _ _ _ DG 
9D - - . . .. ..  - . . . .. ... . ..  - .. .... .  - - DH 
9 E .. ... • .. • - ... . ... ..  -. . - .. • .. . - - DI 

9 1=' - - - - .• • • . • • - • - • • • - . - - DJ 



P .  (iv) 

(i i) 

H ex./tdecimal Codes for Mnemonics 

2E 

2F 

OD 

OE 

OP 

29  

- - - - - - - - - - - - - - - · - - - - -
- - - - � - � - - - - - - - - - � - - - -
from IS to DA 

I I  

I I  

I I  

NS I I  

M S  I I  

DE I I  

DN 

DM 

ER 

(cont . )  

DK 

DL 

6E should have a font code = 1 

Operatio 11 T ah le 

Cell 05  from 

09 I I  

OB I I  

oc 
I I  

1B " 

lF  I I  

2C I I  

2D I I  

2E I I  

2F I I  

9A II  

9B I t  

9C  I I  

9D I I  

9E I I  

9F " 

AE tr 

AF ti 

co  
I I  

SA I I  

1 9  to 1 

1 If 7 

1 I I  7 

1 9  I I  l 

1 9  I I  1 8  

1 9  I I  1 

1 9  I I  l 

1 9  I I  1 

1 9  I I  1 

1 9  II 1 

1 9  I t  1 

1 9  I I  1 

1 9  I I  1 

1 9  I I  1 

1 9  It 1 

1 9  I I  1 

1 9  I I  3 

1 9  I t  4 

1 9  I I  7 

1 I I  1 5  

n.;>pendix 2 cont . 



(i) 
Appendix 3 

Characters Available on 7 4 7  Disks  at Graphic Arts CSIR 

1 ) South African Mathematical Format : Disk  PT49 0 School book 

a) all three fonts : m edium , italic , bold . 

1 .  alphabet : low er cas e  a to z ,  upper ca s e  A to Z 

2 .  linguistic characters : 
, e e r n 

3 .  digit s : 0 to 9 

4 .  punctuation ' , ? I and both low er and . 
upper ca s e  

s .  special characters ) [ ]  % I & 

b) only one font 

1 .  accent s  : low er ca s e  : 
, ... " , upper ca se  ' ... · ·  .... " 

2 .  subs cripts  : digits  O to 9 ( ) 

3 .  superscripts : digit s  O to 9 ( ) + -

4 .  mathematical s ymbols : + - X + = :: > <  ± . * • / r 
s .  measures : D b. l £ O 

6 .  Greek alphab et : oC I/> Y 6 A L A P P Cu A 1T tr I 8 
7 .  special characters : t * 
8 .  special printing characters : vertical rules  I l J lead ers • .. _ _  

The follow ing disk s have s imilar :-; l 1 aracter s ets  with minor differences . 

In stead of the vertical rule s  ( 1 I on PT 4 9 0  

PT 489  

P T  7 4 6  

P T  7 3 7 

Times Roman ha s I in all three fonts 

Times Roman ha s /' _. * 

M egaron ha s A0 -+ � 

PT 7 4 6  a lso ha s "" .  A0 instead of £ ./ -
The actual character po sit ions  on PT4 9 0  are a s  shown in 

Appendix 9 ,  p .  (i) of PERS 305 . 



( ii) Appendix 3 cont. 

2) South African Library Format : Disk PT488 Times Roman 

a) all three fonts : medium, italic, bold,  

1. alphabet : lower case a to z ,  upper case A to Z 

2. linguistic characters : lower case m m, upper easel€ CE 

3 .  digits : 0 to 9 

4 . punctuation . . 
I • ? ! and both low er and upper ca se, 

5.  special characters: ( ) [ ]  % / - 1 

b) medium and bold fonts, 

1. upper lower case : ; .. ·· A >.J -, c #J 
2. other special characters : , J  • 

c) medium font only 

1 .  arithmetic characters : + + = >< ..L l.. l_ 2 .  - 4 2 4 

. -

2. other special characters: �A & @ © £ t *#  # t t� * I I l l 

The positions of the characters on the disk are shown on P. ( ii) 

Appendix 9 in PERS 305 
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3. ) South African Format - Roman Faces : Disk PT 48 2 Megaron .  

a) all three fonts : medium , italic and bold. 

1. alphabet : lower case a to z,  upper case A to Z, a g 

2. linguistic characters : 

3. digits : 0 to 9 

, ;. n e 

4. punctuatio!l: l ' ? 

and both lower and upper case 

e i 

5. special characters : ( ) / % & 

b) medium and bold 

1 .  l 

c) medium font only 

1. accents : lower and upper case .. " 

2. subscripts : 0 to 9 ( 

3 . superscripts : 0 to 9 + I * 
4 .  mathematical : 

. 
= <:> ±  + X � 

{ }  ± = - µ 
5 .  measures : D � £  t 0 

1 
8 

6 .  special characters : <> a t ® ©  
7 .  special printing characters : leaders 

vertical rule I 

y 

1 3 1 5 
4 8 2 8 

@ - ,...-

3 7 
4 8 



( iv) Appendix 3 cont . 

Detail s of the Contents  of the Disk s at the CSIR 

PT4 89 umhift 

Times 
Roman  

a b c d c f I h i j k I m n o p q r s t u v w x y z • · ·· [ ] I 2 3 4 5 6 7 8 9 0 % e ·n 

SHIFT 
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z  
super shift 
!:::,. '  X OJ t 8 ( 8 � 0 > = £ = ,  

unshifr 

' ? i & . ( I - ) .. 

a b c d e f � h i j k I m n o p q r s I u v w x r ;:: • · /3 [ ] I 2 3 4 5 6 7 8 9 0 r,, e 'n 

SHIFT 
A B C D E F G H I J K /. M N O P Q R S T U V W .\' }' 7 
super shift 
A. a t H f y • � R rr < - t \  · , v  

unshift 

' ., ; &: { µ -

a b c d e f g h i j k I m n o p q r s t u v w x y z 6 2 1 
[ ) 1 2 3 4 5 6 7 8 9 0 % e 'n - ; , . 

c 

e 

SHIFT 
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z  + 
super shift 

' ? a & • < · - ) O / e  

I 4 S 

2 ] 

PT49  Q unshift 

S 6 7 I 9 

School - a h c d e f g h i j k 1 m n o p q r s  t u v w x y z · · .. [ ] 1 2 3 4 5 6 7 8 9 O % e 'n , , . 

book SHIFT 
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z  
super shift 
6 · Y w 1 0 ' fJ --'- 0 > " £ = , a � 

unshift 

I ? 'i & ( ' - > . .  

a b c d e f g h i j k l m n o p q r s t u v w x y z * · f3 / / I 2 3 4 5 6 7 8 9 0 % e 'n 

SHIFT 

e 

- . . . . 

A B C D E F  G H I  J K L  M N  O P  Q R  S T U  V W X Y z- _ 1 ? i' & ( µ -
super shift 

I e f - : ' . 

>.. a t U f y ' ..l K rr < ::_t \  , v  

unshift 
a b c d e f s h i j k I m n o p q r s t u v w x y z 6 2 1 

( J 1 2 3 4 5 6 7 8 9 0 % l 'II - ; , . ' 

·SHIFf 
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z  
super shift 

1 ? 1 & • ( · - ) C / e  
I 



(v) Appendix 3 cont . 

PT 7 3 7  
M egaron 

PT4 8 2  
M egaron  

D etails of  the Content s  of  the Disk s at the CSIR 

UIIIMt 
a b c d e f g h i j k I m n o p q r s t u v w x y z • · · · [ J 1 2 3 4 5 6 7 8 9 0 "- i 'n 

SHIFT 
A B C O E F G H I J K L M N O P Q R S T U V W X Y Z  A ? "i &  ( / - )  I A  
super shift 
f::. '  X w , 8 1 6 --c O > = £ -

unshift 
a b c d e f g h ; j k I m n o p q r s t u v w x y z • · /J [ ] 1 2 3 4 5 6 7 8 9 0 % e ·n 

SHIFT 
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z  _ - ? i' & ( µ - e 
super shift 
A a t n f 1' ' � R ,, . + ,  · , v  

unshitt 
a b c d e f g h I j k I m n o p q r s t u v w x y z 6 2 3 ( J 1 2 3 4 5 6 7 8 9 0 % i 'n - , , • 

( no w idth ' SHIFT 

tape) A B C  D E F  G H I J K L  M N  O P Q R  S T U  V W X Y Z 
super shift 

+ - � ? i & • (  • - ) 0 / 6 1  

2 3 

unshift 

• 5 
5 6 7 8 9 

a b c d e f g h i j k I m n o p q r s t u v w x y z · · ·· a g 1 2 3 4 5 6 7 8 9 O % e 'n  

SHIFT 
A B C D E F G H I J K L M N O P O R S T U V W X Y Z  
super shift 

J ? i- & ( / - )  1 e  
.6 1  X ® i " l . --:- 0 > = £ © I � TII 

unshift 
a b c d e f g h i i k I m n o p q r s t u v w x y z • · @ a g 1 2 3 4 5 6 7 8 9 o % e ·n 

SHIFT 
A B C  D E F  G H I  J K L  M N  O P  Q R  S T U V W X Y z ·  _ ± ? i & ( µ - e ! 
super shift 

"v i t G § A l $ 8 < ± <) ' , i  

unalllft 
• b C d • f g h I j k I m n O p q r I t u y w X J z 6 2 J a g 1 2 3 4 5 6 7 8 9 0 % I 'n 

SHI" 
A B C D E F G H I J K L M N O P Q A S T U Y W X Y Z  + 

........ 
• 5 

.! 3 . • --� . -· • • s. 6 
' 8 9 

? I  a •  ( I 
,,, 

) D / I I 

- . . ' .  

- . . ' . 



PT4 8 8  
Times 
Roman 

P T 74 6 

Times 
Roman 

(vi) Appendix 3 cont . 

Details of the Contents of the Disks at the CSIR 

...aift 
a b c d e f I h i j k I m n o p q r s t u v w x y z · • CE ae I 2 3 4 S 6 7 8 9 0 %-

SHIFT 
A B C  D E F  G ff I J K L  M N  O P  Q R  S T U  V W X Y Z CI: tt:• ? 1 cl [ C - ) ] 

.. 

super shift , - • "/ - I 

unshi/t 
a b  c d e f g h i i  k I m  n o p  q r s  t u \' w .\ r :  + " I ,,. a> I 2 J 4 5 6 7 8 9 0 o/r .1 2 

SHIFT 
A B c D E F G H , 1 K ,_ M N o P Q R s r u v w x Y z a: .-£ i ? , r r ; - J J / ! ' 
super sh(ft 
,8 1 a ± ! S < = £ + >  * t # - @ t  

unsbift 
a b c d e r g h i j k I m n o p q r s t u v w x y z · • re ae I 2 3 4 S 6 7 8 9 0 %- - ; , • 

SHIFT 
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z  <E /£

0 
! 1 /  [ - - ) ] /' - : , .  

· super shift 
. . . •  - - _ . ..  1 . - - 1 ·  .. . 

unshut 
a b c d e f g h i j k I m n o p q r s t u v w x. y z • · .. ( ] I 2 3 4 5 6 7 8 9 0 % e 'n 

S H I FT 
A B C D E F G H I .I K L M , O P Q R S T C V W X Y Z  
super shift 
6 '  X w i fJ ' o --,- 0 > = - A , a � 

p '? 'j & ( / --

uruhift 
a b  (' d t' f g h i i  k I m  n ( ) ,, (/ r J ( II \' 11· \' r = • ' /3 I I I l J ./ 5 t, 7 8 9 () 'c e 'n 

SHIFT 

e 

A B C D F F G II I .I A' I. .\f \' 0 P Q R S T C V W X }' 7 __ - ' i & ( µ - ) t; 
super shift 
A a t fl f y ' .l K rr -t ' II 

a b c d e f I h i j k I m n o p q r s t u v w x y z b : 
3 ( ) 1 2 3 4 S 6 7 8 9 0 % e 'n 

SHIFT 
A a C D E F G H I J K L M N O P Q R S T U V W X Y Z  + 
super 1Wft 

2 ' • • 9 

> D / e - . . . . 



(i) Appendix 4 

.Relation of Point Size and Leading 

Base Line of preceding line 
' \  

Primary Leading 

Appx . s ub
divisions of 
a character 
Ascender 2 

9 

. , Base  Line of current line ______________ ..._ 
' \  ' '  

Body 5 - - - - - - - - - - - - - � 
Point Size 9 _ _ _ _ _  .. _ _. _  .. _ _ _  . Primary Leading 

D es c ender 2 
9 - - - - - - - - - - - - - ' ' 

Note 

,� Bas e  Line of follow ing line ---------------

The ba se line for a character is  conventionally at the 

foot of the asc ender i . e . j dow n from the top of a tall 

character such as h .  The convention u s ed here , namely 

putting the ba s e  line  at the top of the ascender conforms 

w ith the current s etting of the CSIR  machine .  



( ii) Appendix 4 cont . 

Table for Calculating the Number of M Spaces 

M x  1 = 1 8  Mx 3 1  = 5 5 8  

2 = 3 6  3 2  = 5 7 6  

3 = 54 33  = 594  

4 = 7 2  34 = 6 1 2  

5 = 9 0  35 = 6 30 

6 = 1 08 3 6  = 64 8 

7 = 1 2 6  3 7  = 6 6 6  

8 = 1 44 3 8  = 684 

9 = 1 62 39  = 70 2 

1 0  = 1 80 4 0  = 7 2 0  

1 1  = 1 9 8  4 1  = 7 38 

1 2  = 2 1 6  4 2  = 7 5 6  

1 3  = 2 34 4 3  = 774 

14  = 2 5 2 44  = 79 2 

1 5  = 2 70 4 5  = 8 1 0  

1 6  = 2 8 8  4 6  = 8 2 8  

1 7  = 306  47  = 846  

1 8  = 324 4 8  = 8 64 

1 9  = 34 2 49  = 8 8 2  

2 0  = 3 6 0  5 0  = 9 0 0  

2 1  = 378  5 1  = 9 1 8  

2 2  = 39 6 5 2  = 9 36 

2 3  = 4 14 5 3  = 9 54 

24 = 4 3 2  54  = 9 7 2 

2 5  = 4 5 0  5 5  = 9 9 0  

2 6  = 4 6 8  5 6  = 1 00 8  

2 7  = 4 8 6  5 7  = 1 02 6  

2 8  = 5 04 5 8  = 1 044 

29  = 5 2 2  5 9  = 1 0 6 2  

3 0  = 540  60  = 1 080  



First 1 

1 

1 

1 

1 

6 

7 

8 

9 

0 

1 

2 

4 

8 

{iii) Appendix 4 cont. 

Relationships between Distances in Various Point Sizes 

Second 

6 
t j 

7 8 9 10  11 12 : 1 4  18 

1 . 86 . 75 . 6 7 . 60 . 55 . s o . 43 . 34 

1 . 17 1 . 87 . 78 . 70 . 64 . 58 . s o . 39 

1 . 33 1. 14 l . 89 . 8 0  . 7 �  . 6 7 . 5 7 . 44 

1. 50 1 .  29 1. 13 1 . 90 . 82 . 75 . 64 . s o 

1. 6 7  1. 43 1 . 25 1. 11 1 . 91 . 83 . 71 . 56 

1. 83 1. 57 1.  38 1. 22 1. 10 1 . 92 . 79 . 61 

2. 00 1. 71 1. 50 1. 33 1.20 1. 09 1 . 86 . 6 7 

2. 33 2. 00 1. 75 1. 56 1.40 1. 27  1. 17  1 . 78 

3. 00 2. 57 2. 25 2. 00 1. 80 1. 64 1. 50 1. 29 1 

Given a distance in First Point Sh .. e, what is the corresponding 

distance in the Second Point Size · ?  

Multiply the distance in the First Point Size by the factor in the 

corresponding cell e. g. 10 in PS6 corresponding to 10 x . 5 in PS18 

Note : Only the Point Si2es shown in the table are available 

on the 7 4 7 machine 



(i) 

Appendix 5 

Tabulation 

Q l S  Q2 7 Q 36 

TYPE 6 6 20  1 2  8 

TYPE 7 2 2 1 05  



(ii) Appendix 5 cont . 

Tabulation 

Marker Table and Data Input 

L . O "I J. r. � 1 '1 - F n �  N I PR . 
L , ] 0 2  � (.) ! � ? 
I_ • Q,() 3 11 2 
L . 0 0 4  c:; <i; r s n q o � P L 0 9 0 � S L '1 7 f') � L L fl 4 5 n ct; s q  'l; t n t LY ct; J: � 1 ct; � L � C R � 5 
L .  0 .0 5 T ? 0 5 1 9 $ N T $ L L O n 9 0 $ F t, 1 � F C $ F C $ N T t C R $ $ 
L .  0.0 6  F $ I A 0 9 0 $ U L$ U S 4i F L $ C R $ NTt S R  ·? O S 0 7 $ N T$ S R  I $ C R $ $  
L .  0,0 7 M ! 0 6 0  3 $ N T$ T L 0 3  0 $ C R $  I A O  9 0  $ U  L $ U S $  F L$ C R  ·r n 6 0 3 $ N T $  C R $ $  
L .  0 0 8  L '? 0 6 0  3 $ NT$ T l 0 3  0 $ CR $  I A 0 9 0 $ U  L $ l 1 S $  F L t C R $  $ 
L • 0. 0 0 t $ rJ T $ $ n AT A L I  N E 
L . 01 0 e $ NT$CR$ $ E NO nF  OATA L I N E 
L . Ql l  H $ H A� $  H A LT 
L .  01 2 T A BI J L AT I ON 1 
L . 0.1 3 @ S @ T  
L . 0 1 4  {g F  
L. 0 1 5  ? 0 3 Q t Q1 5 Q t Q2 7 8. t 03 6 Q e  
L .  0 1  n Rt-1 
L . 01 7  '? 0 2 01 t TY P F  G (} t G 2 0 8 t 1 2 1l t 8 1 P. 
L . 0 1 8 :1 M 
L .  0.1 CJ '? n 2 q t  TY P E  7 lg t 2 Q t  2 'l t U1 5 1  e 
L . 0 2 0  R l. 11 H  
? 

P O.  I �_, !\ R Y  
TAR  POSN S .  
TO P L I  NE 
M I O O L E L I N E  
R OTTOH L I N E 



� . I . P . R . T Y PE SET T I NG PROGRAM ( 5 . 2 )  

I N I T I AL I SAT I ON COM PLc TtO 

CO D E S U SE D  
N= 8 
CO : LE N  : F LA G S  : TYPESE T T I NG C OOE S  IN HEX 
S 32 AO AO A 0 
T 56 0 0 40 A J  

F 4 5  A O OO A O  

l t F  OF 9F 0 1 2F OF 9F O l  3F OF 7F 0 1  OF OF4F 5F 0 4 0 1 84 00 2 1 AFC9 00 1 8 0 060A O O  
0 5 1 0F OFvF 9F0 0 1 8 0 0 70 7 05 1 0F OF OF 9F 00 1 80 0 7 0 705 l OF OF OF9F 0 0 1 8 0 07 0 7 05 1 0FOF OF9F O O l d 0 0 70 7 0 5 1 Q  
F OF OF9 F O O l 80 0 70705o.A00 
1 5F OF 9F 0 02279 02 0 06 0A 0 0054 0 1 B40 050 1 1 B�F9 0 0 5 0 1 1 84F9005 0 1 1 d4F9 0 050 l 1 84F90 05 0 1 1 64F9 0 0 A O O  

M 3 4.  AO O O A O  
L 2 6  A O QO A O 

050 5 0 5 0 �0 5 0 5 l 4F OF .3F O O A 0 0 1 5F OF 9F 0 022 7902 0 060A 00 0 5 0 5J � 05 0 5 050AO O 
050 5 0 5 0 5 0 50 5 l  4F OF 3F O OA0 0 1 5F OF9F 002279 0 2 0 060A O O  

r " 00 00 0 0  
E o O O OO A O  
H 5 O O OO A O 

0 5  
0 5 0 A O O  
08 0 0  

DEL I M I TE R S  A NO MARKERS F OR T H I S RUN 
co��ANO D EL l � I TE R  s 58 
TYPESE T T ER C ODE �AR K ER i) 7C 
I GNORE SA 
TEXT OEL l i'II T E A &. 5 0  
REP E A T  DE LI M I TE R  1 6F 
ERR OR �ARKE R S : C0D£ S J 5 1  

T E X T  K 5 2  

2 08 USE ;J U U T  OF 8 0 0  AVA I LABLE I N  LCOOE ARR AY 

BAT CH I D E NT I F I ER :  T A BUL A T I ON 1 

E NO OF C O NVE R S I ON 

8 L I NES E N TE RE D  

0 ERR OR S  

4 RECORD S WR I T TE N  

0 
0 
3 1--3 
0 OJ 
C tJ' 
r+ C 
(1) 1--' ., OJ 

r+ 

0 ...... 
0 

C 
0 
C 

-..... ..... 
.t::;. 

::i::
"O 
"O 
(D 
� 
0. ...... 
X 
u, 

(} 
0 
::J r+ 



( iv) Appendix 5 cont . 

Tabulation 

Output on Magnetic Tape 

END OF I NPU T . 4 RECORDS READ 



(v ) 

Tabulation 

Final Galley 

CSIR-FOR NIPR. 
DISK:490 SCHOOLBOOK. 
MODE:TABULATION 

QI5 Q27 Q36 

TYPE 6 620 12 8 

TYPE 7 2 2 105 

Appendix 5 cont . 



( i ) 

Ma themat i ca l Text 
Data 

Appendi x 6 

We fi nd a priori the degree of the pol ynomi a l  nN(x) or  �N (x) 
approxi mat i ng a funct i on  f (x) , so  tha t  the max i mum truncat i o n  
error i s  l es s  than expl i c i t  forms for wN(x) a nd oN(x) as  contour  
i ntegra 1 s .  

Let f (x)  be defi ned for - 1  � x � 1 i n  the comp l ex p l a ne and  f ( z ) 
be defi ned for a l l z, s uch tha t  f ( z )  = f (x) i n  the i n terva l  [ - 1 , 1] .  
Let the trunca ti on  error PN(x)  = f (x)  - PN(x) . 
G i ven 

( 1 . 1 ) a _ 1 s fm( z )  dz 
n, m - 1ri c l( z2 - 1 )  ( z  + l( z2 - 1 ) ) n 

where C i s  a contour  encl o s i ng  - 1  � Re z � 1 , Im  z = 0 ,  on  and wi th i n  
w h i  ch f ( z )  i s reg u 1 a r , a nd I z + I ( z - 1 ) I > 1 for a 1 1  z except 
- 1 � Re z � 1 ,  Im z = 0 .  
S ub sti tut i ng for a i n  pN(x) = E00_N+ a L (x) a nd i n terchang i ng n ,m n- 1 n ,m n . 
i n t e g r a l  a n d  s u m , 

p�(x) 

( 1 .  2 ) = 

To ob ta i n wN(x) , we der i ve a n  express i on for An ,N a s  a contour  i ntegra l . 
I f  a funct i on f ( z )  i s  regu l a r  on  a n d  w i thi n C ,  then 

( 1 . 3 )  f(x) 

where x i s  a ny po i nt w i th i n C .  

1 
21ri I_!_W_ az , 

C Z  - X 



( ii) Appendix 6 cont . 

M athematical  Text : Text w ithout Equations 

Marker Table for the F irst Run 

f) I  S K : 4 9 0 S C Hnn urnn K . Mn O E : H Y PH E N L E S S  L . 0 0 1  C S I R  Fn R N I PR . 
L . oo  2 @ T &. '? 
L . 0 0 3  4 6  
L . 0 0 4 0 
L . 0 0 5  J 
L . 0 0 6  2 
L . 0 0 7  3 
L .  0,0 8 4 
L . O o q 5 
L . 0 1 0  m 
L . 0 1 1  i 
L . 0.1 2 h 
L .  0. 1 3  X 
L . 0 1 4  X 
L . 0 1 5  z 
L .  0.1 6 7. 
L . 0 1 7  r> 
L . 0 1 8 P 
L .  01 q a 
L .  0.2 0 1 
L . 0 2 1  S 
L .  0.2 2 0 
L .  0.2 3 o 
L . 0 2 4  Y 
L .  02 5 y 
L .  0.2 6 u 
L . 0 2 7 "I 
L .  0.2 8 s 
L . 0.2 9 t 
L .  0.3 0 q 
L .  0.3 1 A 
L . 03 2  B 
L . 0 3 3  C 
L . 0 3 4  n 
L .  0.3 5 c-
l .  0.3 6 � 
L . 0 3 7 G 
L .  0.3 8 ' 1  
L .  0 3 q �,, 
L .  0.4 0 I 
L .  0 4 1  \ J  
L . 0 4 2  K 
L . 0 4 �  L 
L .  0.4 4 M 
L . 0 4 5  * 
L .  0.4 6  T 
L . 0 4 7  f 
L . 0 4 8  e 
L . 0 4 9  h 

$ PS 0 9 0 $ P L 1 2 0 $ L L 0 7 l 3 � S L 0 0 0 t FM$ F L � C R $ t  PR I MA R Y  
'? ? 0 0 � � I r, t T L  O 6 0  � F L � CR t P � '1 6  0 � L L 1 n 6 9  � � I '? ? 0 0 ,  � I G � f 1 S � c L ! C R $ �  
l 2 0 0 3 $ I � $ T L O 6 0 � F L � C R  'fi P � ') 9 0 � L L 0 7 1 3 $ F M  ·? 2 0 0 3 $ I G � U S  $ F L $ C R $  $ 
? ? 0 0 3 � I G $ T L '1 3 0 � F L � r R � P S 0 6 0 � L LJ 0 6 g "; F J  ? 2 0 0 3 �  f G � P S $ F L $ CR t $  
? 2 0 0 3 � 1 G � T L 0 3 0 � F L$ � R $ PS 0 9 0 ! L L 0 7 l 3 � FH ? 2 0 0 3 � 1 G � U S S F L � CR $ $  
? 2 0 0 3 �  r G $ T L n 6 0 t F L � C R � P S 1 4 0 $ L L 0 5 3 5 � F � 1 '? 2 0 '1 � �  I � � , , � � F L � CR � t  
t FM � � ne rf i u� fon t 
� e r � �  i t � l i c 
� J:' R � 4:  h o l rf 
� r: I (� X 5 P1  � � 
$ F I ,9d �  FMP� ( � F I  � x �  i:"M� ) $ �  
c u: J ?a � t: r·H � 
$ � 1 � f � FM� ( � F l � z $ �M� ) ! $  
c; � I ?{ o t  n K $ P1  � ( � J: I �  x � FM .� ) � �  
� F I � P $ n K $ F W H  $ F I  � x � FM,'t,. ) t �  
$ r= I .� a ? n ?. o 3 � n M � FM�  � 
� F l � L $ n K � FM, ( $ F l & x ! FM� ) � �  
$ G Z � �  
$ GO � n K� ( � F l &x $ FM& ) $ $  
$ (N � n K 9d $ F l  � x $ FM&. H $  
$ G C $ 0 K& ( � F l & x $ FM& ) $ $  
$ G D $ n K& ( $ F 1 & x $ FM& ) � $ 
$ F l i9� z $ FM (� + $ r 1R& ( $ F l & z $ TC � FM� 
$ F I r�A '? 0 3 0 3 $ f1 N $ F r 1$ $ 
$ MO $ $  
$ M C $ $  

1 )  $ $  

X 
f ( x )  
2 
f ( z )  
D ( x )  
P ( x )  
cl 
L ( x )  
X 

...Q ( x ) 
w ( x ) 
A ( X ) 
b ( x ) 

z +.j( z� _1 ) 
A 
! 
1 
DO $ 0 C ? 0 5 0 3 $ MT $ QC� $ 

�s n A $  � 
�r n R � $ 

1 s oa c e  
2 

$ n C � � 
� nn � �  
$ fl E � �  
� n F � $ 
$ nri � �  
� nH � � 
t n �. J $  $ 
� fl f $ $ 
� f) ,J � $ 
ct n K t �  
t n L � $ 
$ flM $ �  
? 3 0 0 7i � I G � L T� $  
$ L T$ $ 
? 2 0 n � t l G $ T L 5 0 0 $ � L � C � � �  
$ F L $ CR $ $  
$ F L $ CR $ HA $ $  

.,, 
4 
5 
6 
7 
g 
C) 
1 0  
1 1  
1 2  
1 5  
1 8  

n r L A Y  
S K  I P Pf\011  I NG  
� PA C E  
PARA nm 
H A LT 



L . 0 4 9  r>q f N T PJG � 1ATH S 7 - T � X T  
t. . O S 'l  0 0  
L . 0 5 1 ' le f i n i r� i ;i  o r i o r i lll"1 t h P rf � .o: r � �  n f  t J., P  rm l y nori i � l  '1 0  n r  � y  a rr n rox i ri;, t i n r: '1 T  
L • 0 5 2 rl f I J r, c t i n n 'i1 Y , s o t h .� t t h P rirt x i r1 w·1 t r u n  c � t i o n P r r 0 r i s l P 5 s t h ;r n P. x n '1 T 
L . 0 5 3  1 i r: i t  fn r ris �o r lo  � nd 'l y  rl �  c o n t o u r i n t 0 � r c1 1 s . 1 e 
L • 0 5 !� 1 . "' t ·1 v h 0 d P f  i n p 1 f o r - 1  < = ·1 x < = 1 i n t h P co,.., r, 1 P x o 1 a n  n. � n rl '1 ! h A 'l T 
L . 0 5 5  rl 0 f i n 0 i  fo r � 1 1 1 z , s u e �  t � a t . 0 � = 1 v  i n  t h p  i n t P r V A l 1 s - 1 , 1 1 t . L 0 t  t h P l T  
L . J s r;  t r u n r, ;1 t i o n P r r n r 0 n  = 1 X  - 1 0 . 1".\ P. 

L . 11 5 7  "' i v � n 1 f  
L . 0 5 �  < 1  ) q f 
L . J S 'l \1 1h 0 r 0 C i s  r1 c n n t n 1 1 r 0 n c 1 o s i n p-, - 1  / =  '°: ("l  1 z  --: = , , I r,  1 z  = t1 , o n  � n · i , . , i t r '? T  
L . rl G 0  i n  v 1 h i r. h r p  i s  r � � 1 1 l ,1 r ,  rt n 1 1 1'1 1 , I ) 1 f'o r <1 1 1 � 7  0 X C P. 'i t  - 1  < =  !") P. 'l z  / :  J. , ? T 
L • ·l C 1 I Pl 1 7'. = '1 • � t I h s t i t ! 1 t i n er f o r 1 i'.1 i n 1 ry == ? ') / � r, � � 1 ,l � 1 2 n ·i ! n t A r c h n n ,rr i n P: 1 T 

L . 1 C: 2  t h �  i n t n rr r ,l l ,l n '! S t 1 ni'H 
L . :J G 3  ( ?. ) 'l f  

I_ . �) G !} 

L . J � �  
T n n 1 1 t :1 i n 11 n \ , P -i n r i v 0 � n � x D r P. s s i n n .c o r "'\ · ' 

I f .1 f t 1 n r. t i n n 1 7 i s r 0 rr, u 1 a r o n c1 n rl v, i t h. i n r , 
L • 0 G G ( 3 ) ,1 f 
L • u G 7 ,. , h P. n� �) x i s <1 n , , no i n t v .r i  t h i n r. • ·1 h ? 

rl S .� C O n t O I I r 
t h P. n f1 f  

i n t � .c- r ;i  l .  1 r  

t-3 

� 
1-1 
::, 
0 
C 
.-+ 
H-o 
0 ., 
r+ ::r 
(l) 

t-rj ..... 
.-+ 

!::cl 
C 
::, 

� 
0, � ::r 
(D 
3 
0, 
.-+ ..... 
() 
0, ..... 
1-3 
(D 
X 
.-+ 

1-3 
(D 
X 
.-+ 

� ..... 
.-+ ::r 
0 
C 
.-+ 

M 
.0 
C 
0, 
r-+ ..... 
0 
::, 
CJ) 

-..... ..... � 

:X::0-
'0 
'O 
Cl) 
::, 
0.. ..... 
X 
0) 

() 
0 
::, .-+ 



N . I . P . � .  T Y � � 3 E TT ! � G  P R OGPA M { 5 . 2 )  

t � I T I AL I S A T I O N C Q MPL E T c u 
Lines  continue with a further 2 4  zeros 
( 1 2 Ig nore characters ) 

COD E S  U S E D  
N =  4 6  \ CO ! L E �  : F L A G S : T Y � E S E T T I N G C �O E S I N  �E X 
0 2 5  O O A O A O 1 l F OF 9F a l 2F l F 2F 0 1 0F OF 7F 1 F 3 1 3F OF OF OO l 8 � 0 6 0 A O O  
1 6 5  O O AO A O  0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4F O F b � O O o O A J J l l F 1 F 6 F 0 1 0 F l F 0 F G � � )2 d Q O O O J O O  

2 6 '3 

3 6 5  

4 6 5  

5 6 5  

M 5 
I 5 
8 5 
X 8 
X 1 5  z 8 z 1 5  
p 1 6  
p 1 6  
A 1 0  
L 1 6  s 6 
0 1 4  
0 1 4  
y 1 4  
y 1 4  
u 3 0  "' l 1  
s 4 
T 4 
a 1 4-
A 4 
B 4 
C 4 

D 4 
E • 
F 4 
G 4 
H 4 
N • 
I • 
.J • 
K 4 
L 4 
M 4 

0 0 00 0 0 0 0 0 0 2 0 0 6 0 A J O  
O OA O A O O O O O O O O O J O O O O O J O O O O O O J O O l O O J O O O Q O O O J O O J 0 1 4F OF 6 F J J 6 0 A J J l l � O F 9 F 3 1 0 F 0 F 7 F l � 1 1 1 J 1 0 � J O J O  
0 0 0 0 0 0 0 0 0 0 2 0 06 0 � 0 0  
O O A O A O  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4F O F 3 F J J 6 J A J 0 1 1 F O F 6 F 0 1 J F 1 F OF 6F ) J� 9 � 0 0 Q J Q C  
0 0 00 J 0 0 0 0 0 2 Q 0 6 0A O �  
O O AO A O  O O O O O O O O O O O O O O O O O O O O O O O J 0 0 1 0 0 0 a J 0 0 0 0 0 0 0 0 1 4F 0 F 3 F J 0 6 J A J 0 l l F O F 9 F O l O F J F / F l c J � l 8 1 0 0 0 J J O  
0 0 00 0 0 0 0 0 0 2 0 0 60 A � O  
O OA O A J O O O O O J O O O OO O O O O O O O O O O O O J O O O J 0 0 0 0 0 0 0 0 0 0 0 0 1 4 F O Fb F 0 0 6 3 A J J 1 1 F l F 4F J 1 J F JF SF J F 1 J l 3 1 0 0 J J O O  
00 0 0 0 0 0 0 0 0 2 0 0 60A O O  
O OA O O '.J  0 1 8 0 
O O AO O O  0 2 8 0  
O O AO O O  0 3 8 0  
O O AO O O  0 2 8 0 A 1 0 1 8 0 
O OA O O O  0 2 8 J 8 6 0 l 8 0 4D 02 8 0 A 7 u l 8 05 D  
O O AO O O 0 2 8 0 A 9 0 1 8 0  
O O A O O O  0 28 0 d 6 0 l 8 0 4D 0 2 8 0A 90 l 8 05D 
O OA O O O  0 2 8 0 � 72E 0 1 8 04 0 028 0A 7 0 1 8 J50 
O OA O O O  0 2 3 0 U 7 2E 0 1 8 0 4 002 8 0 A 7 0 1 8 050 
O O AO � O  02 8 0 8 1 0F �F 0 1 8 0  
O OA O O O  0 2 8 00 3 2E O l 8 0 • o o 2 a oA 7 0 1 8 050 
A O OO O O  O l 8F 9 0  
A OA O O O  0 2 B 9 � 0 2E 4 D 02 8 0 A 7 0 1 8 0 5 D  
AOAO O O  0 1 9E 9 0 2E 40 02 8 0A 7 0 1 8 050 
A OA O O O  O l a 2 9 02 E 4 D 02 d 0A 7 0 l 8 0 5D 
A OA O O O  0 1 B 3 � 0 2E 4D 0 2 8 0A 7 0 1 8 05 D  
A O A O O O  0 2 8 � A 9 0 1 d 0 4 0 034E 9 04 0 02 489 0 4002 8 0 A� 0 3 3 2 9 0 0 1 8 0 4 0 6 0 4 0 F 1 5 J 
O OA O O O  0 2 8 0 C 1 0 E J E 0� 0 1 8 0 
0 0 0 0 0 0  4 1 
0 00 0 0 0 42 
A O O O O O  0 1 5 5 9 02 d � 8 282 82 8 0 1 5 5 S O 
0 0 0 0 0 0  O D  
0 0 0 0 0 0  I F  
0 0 00 0 0 2C 
0 0 00 0 0  9 A  
0 0 0 0 0 0  2 0  
0 0 0 0 0 0 g a  
0 0 0 0 0 0  9 C  
0 0 00 0 0  9D 
0 0 0 0 0 0  OE 
0 0 0 0 0 0  9E 
0 0 00 0 0  9F 
0 0 0 0 0 0  2 E  
0000 0 0  2F 
00 0 0 0 0  OF 

0 
0 s 

"O 

.-+ 
(D 

C 
0 
C 
.-+ 

It 
(D 
:3 
..... 
0 

I �  

-..... 
_$.. 

� 
"O 
"O 
(D 
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Mathematical Text : Text without Equations 

Output on Magnetic Tape - continued 
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M athematical Text : Text w ithout Equations 

Gal ley Proof from First Run 

CSIR-FOR NIPR. 

DISK:490 SCHOOLBOOK. 

MODE:HYPHENLESS 

We find a priori the degree of the polynomial n (x) or L (x) approximating a 
function /(x), so that the maximum truncation error is less than explicit forms for 
w (x) and 6 (x) as contour integrals. 

Let /(x) be defined for - 1 < = x < = 1 in the complex plane and f(z) be defined for 
all z, such that /(z) = f(x) in the interval [ - 1 ,1]. Let the truncation error p (x) = f(x) 
- p (x) .  

Given 

( I ) 

where C is a contour enclosing - 1 < = Re z < = 1 ,  Im z = 0, on and within which 
/(z) is regular, and lz + \)(z2 - 1� > 1 for all z except - 1 < = Re z < = 1, Im z = 0. 
Substituting for a inp (x) = a L (x) and interchanging the integral and 
sum 

(2) 

To obtain w (x)we derive an expression for A as a contour integral. If a function 
/(z) is regular on and within C, then 

where x is any point within C.  680 
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M athematical Text : Text without Equations 

Output (with Subscripts) on Magnetic Tape Continued 
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Appendix 6 cont . 

Mathematical Text : Text without Equations 

Text Input with Subscripts 

CSIR-FOR NIPR. 

DISK:490 SCHOOLBOOK. 

MODE:HYPHENLESS 

We find a priori the degree of the polynomial niJ_x) or ��x) approximating a 
function f<.x),. so that the maximum truncation error is less than explicit forms for 
w

N
(x) and 8

N
(x) as contour int.egrals. 

Let f(x) be defined for - 1 < = x < = I in the complex plane and f<.z) be defined for 
all z, suchthat/(z) = /(x) in theinterval [- 1,1]. Let the truncation errorp�x) = f<.x) 
- P

N
(x). 

Given 

(1) 

where C is a contour enclosing - 1 < = Re z < = 1, Im z = 0, on and within which 
/(z) is regular, and lz + v(z2 - 1� > 1 for all z except - 1 < = Re z < = I ,  Im z = 0. 
Substituting for a

n.m 
in p�x) =I == N+ I 

a n,m 
L n(x) and interchanging integral 

and sum 

(2) 

To obtain w Jx) we derive an expression for A n,N as a contour integral. If a function 
/(z) is regular on and within C, then 

(3) 

where x is  any point within C. 



{i) Appendix 7 

Determining Spacing Codes 

As it is difficult to measure distances exactly with the transparency � 
two or three runs with small and often opposed adj ustments in 

spacing may be necessary before an aesthetically pleasing result is 

obtained. 

In order to keep track of these adjustments some systematic layout 

showing the spacing used and subsequent changes is very useful. 

Two such layouts are shown on the following pages - one for 

subscripts in text and the other for mathematical expressions. 

The method is quite simple. A line is used for each set of characters 

which have a common Point Six.e and base line. Distances between 

characters are measured on the original manuscript or from the galley 

and written down in brackets and then converted to M spaces and a 

remainder using the table in Appendix 4 p. (ii} . In the case of 

mathematical expressions it is more useful to measure all distances 

in terms of the Point Size used for the text and to convert to the 

actual Point Size used for characters such as integral signs and 

subscripts. Having all spacing in a common unit greatly assists 

the placing of different elements of the expression. 

When a space is obtained in M space units , the coding required 

is easily derived. 

For example; if the Marker Table shows 

@ D  

@ M  

4 spaces 

1 8  spaces 

a space of 35 M+4 wo uld be written as ? 35@ M@ D  



(ii) Appendix 7 cont. 

Spacing for Sub - and Supers cripts and Other Symbols in Text 

(See Appendix 6 P. (1) and (viii) ) 
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(iii) 
Spacing for a M athematical Expres sion 

(See Appendix 8 pp . (ii) and (ix) ) 
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(iv) Appendix 7 cont . 

D et ennining the Command Strings for Changing the Point Siz e 

and B a s e  Line 

The pro - forma on the following page provides a rea sonable repres entation 

with a small number of command strings .  Five base lines suffice for all 

parts of a rational expres s ion which m eans a corresponding limited 

numb er of command strings for changing bas e line and Point Size . 

Points to note are : -

a) A new Point Size must be s creened from preceding text by a 

Carriage Return and must b e  follow ed by a Carriage Return to 

bring it into operation otherwis e part of the following text may 

be proces s ed at the previou s  Point Size . The Line Length must 

at the same tim e be  converted into the n ew units . 

b) It has been found in pTactice that the s equence that appears 

to b e  the least subj ect to the overwriting of succes sive 

Leadings is to have the Tap e  Leading to the new Bas e  Line , 

Carriage Return , new Point Size , a Secondary Leading of zero 

and Carriage Return . It i s  advisable to precede Leadings by 

a delay of 2 0  Ignore characters to minimis e the pos sibility 

of overwriting . Further delays should be  inserted using the 

Delay command string wh en the line is very short . 

A typical command string is  thus : -

? 200 3$IG�L 0 60�L$C R� S 0 6 0�L l 0 69 $FL$US$CR 



9ase Line 

0 

1 

.---

2 _ 

3 

4 -

aN 
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O n  Base Line 0 

1 

2 

3 

4 

N (y ) m  
N.m --

C 
Integral Signs , upper limits of integration . 
Large brackets 
Numerator character and numerator superscripts 

Numerator subscripts 
Fraction line, fraction line characters , superscripts 
for fraction line characters . 

Subscripts for fraction line characters 
Denominator and denominator superscripts 

Subscripts for denominator 
Lower limits of integration 

N 
z 

� 

::i:,, 
-0 
-0 
ID 
� 0. x· 
'3 

0 
0 � . 
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M athematical Text : Equations 

M ar1<er Table 

Appendix 8 
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Mathematical Text : Equations 

D ata Input 
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( viii) 

M a i �ematical T ext : Equations 

output on M agnetic Tape ... Continued 

Appendix 8 cont . 
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(ix) 

M athematical Text : Equations 

Final Galley 

CSIR-FOR NIPR. 
DISK:490 SCHOOLBOOK. 
MODE:HYPHENLESS 

(1)  

( 1 . 1 ) 

(2) 

p;J<x) 

1 
f 

f"'(z)dz a n,m = rri C y(z2 - l)(z + y(z2 - l)) n '  

Appendix 8 cont . 

(l 2) _ _ 1 
s f"(z) _ f  L N+ 1(x) _ L (x) ] d . -- 2rri c <z - x)v(z2 - U  ... (z + v(z2 - l)) m (z + v(z2 - l)) N + JJ z, 

(3) 

( 1 .3) f(x) = � f f(z) dz, 2rrz c z - x 



(i) Appendix 9 

ERROR RET URNS (Version 5 ,  2) 

Codes for action taken by program : -

E : error count increased by 1 : program will continue with 

initialising,. processing command strings and heading but 

will stop when this stage has been completed, 

S : the program stops immediate! y, 

C : the program reports the error, replaces the invalid text 

character by a marker and continues. 

Error 
Number 

( 1 )  

( 3) 

(4 )  

( 5 )  

( 6 )  

( 7) 

(8 )  

(9 ) 

Reason 

Too many marker 
codes 

At least one 
error in marker 
codes 

No command 
string given for 
this marker 

Check words in 
program and text 
file differ 

Wro11g delimiter 
for a command 

Mnemonic in 
command string 
not been allocated 
a hex code 

Mnemonic coded 
in OPTAB has no 
hex code 

Mnemonic hos 
been allocated 
same code as an 
EBCDIC character 

Program Program 
Line 
Number 
of Test 

2 8 0  E 

3 2 3  s 

3 9 8  C 

655 s 

75 1 E 

6 70 E 

831  E 

83 1 E 

Usr�r 
Response 

Increase dimension of N CD, 
NACD and value for NA'r CD 

Correct the errors that have 
previously been reported 

Provide a command string or 
correct the code 

Check that correct tables are 
being used 

Correct the command string 

Correct the mnemonic or 
add mnemonic to HXTAB 
with its hex code 

Check OPTAB code. If 
correct then do as for ( 7) 

Check code in HXTAB 



(ii) Appendix 9 cont . 

Error Rea son Program Program U s er 
Number Line Action Re sponse  

Number 
of Test 

( 1 0) There is  no character 881 E Study disk  layout . If report 
on Types etter disk i s  correct substitute another 
corresponding to the character or modify control 
Leader character tape* . Otherwise check OPTAB 

code 

( 1 1 ) Character to be u s ed 88 1 E If report i s  correct replace with 
as Leader i s  not an  an EBCDIC character .  
EBCDIC character Otherwise check OPTAB code 

( 1 2) Storage area for many E Increase dimension of LCODE 
command strings and value of MXLCOD 
is  full 

( 1 3) Character in text i s  949  C If report is  correct , reenter 
not an EBCDIC w ith an  EBCDIC character . 
character Otherwise  check OPTAB code 

( 1 4) Character in text , 9 4 9  C Study di sk layout . If is  
although a valid correct sub stitute another 
EBCDIC character EBCDIC character . Otherwise 
is  not available on check OPTAB code 
the Types etter disk 

( 1 5) M nemonic lies  6 1 9/6 24 E 1 )  If  thi s occurs during 
outside the range initialising , check 
allow ed for in M NTAB mnemonics in  HXTAB , 

CR , LG a nd Font 

2) If this occurs during 
scanning of the marker 
table , check the command 
string 

( 1 6 )  Symbol chosen for 1 0 3 0  E Choose  another symbol 
marking errors in 
text i s  not 
available on the 
Types etter disk 



(iii) Appendix 9 cont . 

Error Reason P rogram P rogram U s er 
Number Line Action Respo ns e 

Number 
of T est 

( 1 7) N on EBCDI C character 805 E Check the string 
in I mbedded text 

( 1 8) Command string over - many E Correct the length of 
flow s input buff er command string 

( 1 9) Nested repetition 7 7 7  E Correct the command string 
w ithin a command 
string 

( 2 0) Length of command 9 3 2 E 3reak up the command string 
string (pos sibly 
containing a repeated 
command) exceeds a 
tape record 

( 2 1) A repetition u sed 3 6 3  C Correct the text 
in text i s  nested 

( 2 2) Non. numeric 3 7 2/7 8 1/7 86 E In  a command string : 
repetition numb er ColTect the command string 

C In t ext : 
Correct the text 

( 2 3) An invalid mnemonic 644 E Check the m nemonics u s ed . 
(i . e .  not two upper 
ca se alphabetic 
characters) ha s been 
u s ed in HXTAB or for 
special command s or 
symbols in SR TABLES 



(iv) Appendix 9 cont . 

Error Reason Program Program User 
Number Line Action Response 

Number 
of Test 

( 24) Errors in preliminary 34 1 s Co.rrect the errors 
processing 

( 2 5 )  Imbedded text 8 0 5  E Study disk layout 
not available on and HXTAB a'.ld OPTAB 
disk entries 

( 2 6) Command not 9 9 7  E Correct the command or 
provided for in modify the computed go 
computed go t o  to 
for galley heading 
printing parameters 

( 2 7) Repeated command 7 25 E Enlarge the LCODE 
causes overflow array 
of array for 
converted strings 

( 2 8) Si xe of Input Buffer 25 1 E Correct INCHAR a nd the 
(CH) is not a dimension of CH 
multiple of the 
input record 
(ITBREC) 

( 29)  Si:.t.e of Output Buff er 255 E Correct KOUCHS and 
(KCH) is not a multiple the dimension of KCH 
of the output record 
(IMBREC) 

*By suitably modifying the control tape a specified ECBCDIC 

character can be made to produce any character on the typesetter 's 
disk. 

The computer output shows the Marker Table in hexadecimal codes. 

This can be checked for errors in the HXTAB a:1d OPTAB tables or in 

the assignment of codes to the FONT array or LG. {Line 5 00) 



(v) 

1)  The mo st difficult errors to und erstand are tho s e  of 

incorrect L eading and Point She a nd the followi ng 

method helps cons iderably to throw light on  w hat 

has happened . 

Appendix 9 cont . 

M ark all Carriage Returns a nd all specifications of 

Point Sh.e or Leading . In th e margin oppo s ite each 

Carriag e  Return writ e  dow n the L eading a nd any 

changed P oint Sh.e . In  the tape record identify the 

succes s ive lines of the Galley and write dow n the 

Point Sil .. e and the L eading m ea s ured from the Galley . 

A comparison of s pecified and actual result s s how s 

w here additional Carriage Returns b etw een text and 

chang e  of Point Size or additional d elays b etw een 

L eading s are required . 

An example of this  m ethod i s  s how n on the next pag e . 

2 )  A s econd and very confus ing error arises when the 

Types etter receive s a line longer than the current 

Line Length . This often ari s e s  when a change of Point 

Si"ze i s  applied to a wro ng part of the t ext , pos sibly 

through the omi s s ion of a Carriage Return . 

When this occurs the machine prints , sometim e s  

repeat edly , parts  o f  preceding lines a nd it may 

overwrite characters on  the right - hand m argin . 



( v i) Appendix 9 cont. 

Notes on Analys ing Tape Output 

Tape Output mark ed w ith P oint S izes and Leadings  
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( vii) 

Not e s  on Analys ing Tape Output 

Galley w ith Errors 

CSIR-FOR NIPR. 
DISK:490 SCHOOLBOOK. 
MODE:HYPHENLESS 

(1 ) 

e integral and 

e-, 

(2) 

p M._X) 

f (z)dz f 
n,m rri C y(Z2 - l )(z + y(Z2 - 1 )) n 

l l i (z) [ 
ii ____ - ---- ------ dz 

L (x) N + 1 ]L (x) 
� ' 

(z - X)y(Z2 L� 1) (z + \/1 (Z2 -· 1)) {Z + y(Z2 - 1)) 

---dz, N . f 
2rri C Z - X 

N + l  1 

Appendix 9 cont . 

N 
N+ l 

830 f(z) 



a 

b 

C 

d 

e 

f 

g 

h 

i 

j 

k 

1 

m 

n 

0 

p 

q 

r 

s 

t 

u 

V 

X 

y 

z 

(i) 

Character Widths 

(South African Format) 

I 
Times I Mega- I School book 

Roman ron : M ed -I 
All · All l ium &I 
fonts fonts 

9 1 0  

1 0  1 1  

8 1 0  

1 0  1 1  

8 1 0  

6 6 

9 1 1  

1 0  1 1  

5 5 

5 5 

1 0  1 0  

5 5 

1 5  1 6  

1 0  1 1  

1 0  1 1  

1 0  1 1  

1 0  1 1  

7 7 

7 9 

6 6 

1 0  1 1  

9 9 

1 3  1 4  

1 0  ' 1 0  

9 1 0  

8 j 
9 

• 
I 

, Italic1 

1 1  I 

1 1  ! 
\ 

9 \ 

i 

1 1  i 

9 

7 

1 1  

1 2  

6 

6 

1 1  

6 

1 7  

1 2  

: 1 0  
' 

1 1  

1 1  

8 

9 

7 

; 1 1  
l 1 1  

t 1 5  
i 1 1  
i 1 1  

9 

Bold 

1 2  

1 2  

1 0  

1 2  

1 1  

8 

1 2  

1 3  

7 

7 
l 1 3  1 

1 7 
I 

1 8  
: 

1 3  

1 2  

; 1 2  
; 

\ 1 2  

I 
1 0  

1 0  : 
i 8 

I 1 2  

1 2  

1 8  

1 2  

1 2  

1 0  

Times 
Roman 
All 
fonts  

A 1 4  

B 1 2  

C 1 3  

D 1 5  

E 1 2  

F 1 2  

G 1 4  

1 5  

I 7 

J 9 

K 1 4  

L 1 2  

M 1 8  
I 1 4  I 

0 l 1 4  I 

p I 1 2  

Q 
i 1 4  

R 1 4  

1 1  

T 1 2  

u 1 4  

V 1 3  

w 1 8  

X 1 4  

y 1 3  

z 1 2  

Appendix 1 0  

Mega- School book 
ron Med-
All ium & 
fonts  Italic Bold 

1 3  1 5  1 6  

1 3  1 4  1 5  

1 4  1 4  1 5  

I 1 4  1 5 1 7  

1 2  f 1 4  
l 

1 5  

1 1  ! 1 3  1 4  l 
I 
i 1 5  ' 1 5  1 6  
t ' t 
I 
i 1 4  : 1 6  1 7  

I 

I 6 8 

1 0  1 1  1 3  

1 3  
! 1 5  1 7  

' 1 1  1 3  1 4  
' ' 1 6  1 8  1 8  

l 1 4  ! 1 6  : 1 7  
' 

1 5  1 5  1 6  

1 2  1 3  1 5  
� 1 5  1 5  1 6  t 

1 3  1 4  1 6  

1 2  1 2  1 3  

1 2  1 3  1 4  

1 4  1 6  1 7  
I 1 2  1 5  1 6  
I 

l 1 7  1 8  1 8  
I 

1 2  1 4  1 6  

1 2  1 4  1 6  

1 2  1 2  1 3  

I nformation supplied by AM I nternational and Graphic Arts (CSIR) 

j 



-·-�--,_ 
Digits 

Super- and 

sub scripts 

Fractions 

; 

't 

? 

; 

I I  

* 
$ 
£ 

I 
% 

# 

; 

n 

e 
e 
i 
& 

, T  - J... -- - � . .  

( ii) Appendix 1 0  cont. 

Character Widths 
(South African Format) 

Times !Mega - School book 
Romanl ron , Med- ! 

I I 

All I All i ium & 
fonts : fonts Italic : Bold 

I 

- 1
1 2  9 '. 1 0  1 0 

l 6 6 7 I 7 
j 
i 

1 5  1 4  1 5  ' 1 5  

5 5 5 6 

5 ( 4 ) : 5 5 6 

5 5 5 6 

5 (4 )  5 5 6 

4 ( 5 ) ; 4 5 6 

4 ( 5 ) 4 5 
j 

6 

7 I 1 0  9 I 1 0  

6 5 5 I 6 

4 5 5 6 

7 5 5 I 1 0 

6 7 5 
I 

8 

9 9 9 I 9 

1 8  1 8  1 8  ! 1 8 

9 8 9 9 

9 1 0  1 0  1 2 

9 1 0  1 0  1 2 

9 7 1 0  1 2  

1 5  1 5  1 4  1 6  

9 1 0  1 0 1 2  

6 7 6 6 

6 7 6 6 

1 4  1 5  1 4  1 4  

8 1 0  8 8 

8 1 0 5 5 

5 5 1 4  1 6  

1 4  l 3  6 6 

----

Times ! M eg a - i S choo 1. _')ook 
R,)man ron 
Med- Med -
ium ium 

I ( } 4 4 4 

Accents! 0 0 ! 0 

1 1 I 4 4 4 

( 7 7 7 

µ 1 0  1 1  1 1  

@ 1 7 1 7  

* 9 1 8  9 

• 14  1 0 1 4  

5 1 0  5 

D 1 8  1 8  1 8  

f::.:. 2 0  1 8  2 0  

'v 1 8  

<) 1 8  

+ 1 4  1 8  1 4  

X 1 4  1 8  1 4  

- 1 8  1 8  1 8  

= 1 1  1 8  1 1  

> 1 4  1 8  1 4  

< 1 4  1 8  1 4  

+ 1 8  1 8  1 8  

f J  6 

0 9 1 0  9 

t 9 1 0  9 

a 9 1 0  9 

® 1 1  

@ 1 1  
T H  1 1  

_ _ 1 _ _ . _ __., _ 1  _a_ L _ - __ _ - - .L. ..!  --- - .L. - -



Times I 
Roman j 

I l °" 1 1  I 
l 

! 

I 1 2  ! 

I ,,- I 1 2  
' 1 0  

4 I 
14  

' I 7 

}.. i 1 1  

µ 1 1  

" 9 : 

CJ 1 3  I 

i 

..n 1 4  j 

ef 1 3  i 

(j 1 1  

1 2  
fJ 1 1  
r 1 3  I 

! 1 1  I 
I I 

I A 1 4  

(iii) 

Character Width s 

(South African Format) 

Mega - School book 

ron 

1 1  1 1  

1 1  I 1 2  
I 

1 2 ! 1 2 

9 1 0  

1 3  1 4  

6 7 
i 1 1  1 1  \ 

1 1  1 1  

9 9 

1 2 1 3  

1 4  1 4  

1 2  1 3  

1 0  I 1 1  

1 2 l 1 2 

I 9 1 1  

1 6  l 1 3  I -
1 0  I 1 1  

1 3  
i 
l 1 4 

App endix 1 0  cont . 

, Supershift� ' 3 ! .. ' ... 
i 

I 

I 

-= i 14  l 1 4  1 4  
I 

I .. 1 4  -
I ! 

... - 1 5 -
Leader l 

3 7 3 i 
Leader · ·  t 9 9 9 

Leader - 9 9 9 

9 9 
! 

9 Leader - I 
Note : Times Roman and Schoolbook have been estimated 
Interword spacing 

T h e  minimum size of a space is 3 u nits but this is increas ed to 
6 unit s  for a short line ( left or right adjusted or centred ) • 



-
L . 0.0 7 C 
L .  0.0 8 C 
L . 0 0 9  C 
L . 0 1 0  C 
L . 0 1 1  C 
L . 0 1 2  C 
L . 0 1 3  C 
L . 0 1 4  C 
L . 0 1 5  C 
L .  'J1 6  C 
L . 0 1 7  C 
L . rn s  c 
L . O l t1  C 
L . Cl 2 0  C 
L .  0 2 1 C 
L . 0 2 2  C 
L . 0 2 3  C 
L . 0 2 4  C 
L . 0 2 5  C 
L . 0 2 6  C 
L . '1 2 7  C 
L . 0 2 8  C 
L . 0 2 9  C 
L . 0 3 0  C 
L . 0 3 1  C 
L . 0 3 2 C 
L . 0 3 3  C 
L . 0 3 4 C 
L . 0 3 5  C 
L . 0 3 6  C 
L .  0.3 7 C 
L . 0 3 8  C 
L . 0 3 9  C 
L .  0 rJ n C 
L . 0 4 1  C 
L . 0 4 2  C 
L . 0 4 3  C 
L .  0.4 4  C 
L . 0 4 5  C 
L .  0 4 6  C 

H A L L  N I PR N I S O { S . 2 )  - I NS E RT I NG TY PS ETT I NG COD E S  I N  T E X T  - - - - - - - - - - - - - - - - - - � - - - - � - - - - - - - - - - - - - - - - - - - - - - - - � - - -
( 5 . TH I S  V ERS I O N HAS  THE I MB EOn En  T E XT , R E P EAT ANO LT FAC I L ! T I E S )  
( 5 . 2  E L I M ! N AT F. S  I J N N f: C E S S AqY  �n N T  C H A NG E S ) 
J: O R  U S E l_>J I TH  A ')n R E S S n G RA PH - mJ L  T l  G R A PH 7 4  7 & 7 4 8  PHOTO TY P F S E T T  I NG  M A C H  I N E S  
TH E C 11MM ANn s C l') '1  T H E  TY P F. S E TT I N(, CN1 PUT E R  AR E H E X An E C I MA L  N t JM 8 E R S  WH I C H 
H AV E  N l1  F R C f'l l C E 0 t l l V A L F. N T S . I N  nR n E R  T n  H A Nn L E  T H E S E  cn�MANn s ON  
n N  l\ TY P E ' · !O I T E R  E /\ CY  c n m 1 A N n  I S  R E PR E S E N T E f'l  g y  nm U P P E R  C A S E L F: TT E q s  
PR E C F. n f n o, y  f\ cn �-1M .�t,.Jn  t1 E L I M I T E R , S .t\Y � .  TH E S R . T l\ R L E S  T f� AN S L AT F.: S  L E TT E R S  
HIT() 1f f X 1\n F C  P� l\ L  P� I � 'T � q  C 'V· 1 k 1 \N f1 S  W� I NG  TH E ARR AY � 1 N T .t\ R . 
TY P F S E TT I  P..)(; CH '\ q \CTF. q s  NOT n t� T E L E TY P E  K E Y R n A R n s A R E A L s n  r, 1  V E N  U MII S E n 
H E X  C '1 n � s  1u1 n P!T J: R E "' AS fl. n r t1  �q T E £� /HJn TI-Jn U P P E R  C /\ S F. L F TT E q c; . 
T4 F F. �Jn  0 1:  i\ C t1MM /\N'1 STCU "'G I S  S I GN A L L f: 11  R Y  Tl-•/n COW1 ANn n E L I M I T E R S  E G . � $  
TH � TAR L [ S  n c  cnM�1 �Nn s ANn An n t T I O N/\ L  CH AqACT E R S  AN� TH E I R  H E X  cnn E s  
A S  ' 'I F L L  A S  TY F CH F. C K  11/n R O , AQ. F I N  TH E SR . T A � L E S  

A S  cmmANf'l S  R E P E AT R E r, t J L Aq l_ y  THRn t J G H () t lT  T F. X T  I N  GR'1U PS , 
TY P I N r, C AN 8 F. S P � P L I  c I E n  8 Y 11 E P L  AC  I �! G E AC H  G R  O tJ P B Y  A COD  E 
CH Aq � CT E R  P� E C F n E n R Y  , S AY 0 .  TH F CORR E S Pn N n E N C E  9 E TW E F N TH � @ cnn � s  AND 
TH F. P P I N T E R C 'V 1 � 1AMn  r, qf') lJ P S  I S  G I V E N  gy t\. '1 1 C T l () �l ,l\ q y  AT TH E S T l\q T  m: 
E i\ C H t: I L F.  O F  T E X T  • T4l 1 S  TH E q con E s  CAN  3 E  V AR I E n  f:f)R  f' I � � E R F NT 
g o n t E S OF T E X T . TH E r, n n � s  t J S E n -�R E  P[{ I NT E n  '1 1 T H E ACH RUN . 

R E P E .'\ T F A  C I L I TY 
R E P F. l\T E O  cm1M.AN D S  W I T H I N A Cf1MM ANT1 S TR I N G CAN R E  c mm E N S E n  RY U S I MG  .f\ 
R E P E /\T n E L I M I T E R , S AY , �; ,  A N n  \·!R I T l �I G  TH E c nMMANn  /\ S : - % 0 5 0 3 $ MV ' ·!H E R E  
0 5  I S  TH E N '1 .  () f:  R E P F. T I T l 0 �1 S ( 2  n t G I T S )  .AMO  0 3  t s  TH E L E N G T H  O F  TH E STR I NG 
Tn � E  q [ P F. /\T F. n ( 2 n t G I T S ) . 
TO R E P Lr\T T H E  1 '1HO L E  cm1M Mm S TR l � ! G  t\ S S O C l ,\TE n t·J I TH A M @ cnn r 
P R E C E O E @ W I TH TH E R E P E AT " E L I M I T E R  ANn  TH E Nn . Q C  R E P E T I T I ON S  
( 2  n t G I T S ) , F. G . % 0 5 @ 1.'/ ' ·J I L L I NS E RT l ·J ' S Cm1MANn S TR I NG 5 T I M E S . 
TH E Tl -J O !< I �m s nc:  1H� P F /\T S  MAY R E  l l S F. n T() G E TH E R ,  R U T  N E I TH E R  MAY R E  
N E S T F: 11 .  

I M R F "f1 Fn  T F. X T  
T E X T  C AM R E  I N C UJ fl F. '1  I N C'1M�·1 /\Nn S T R  I �· G s  I i:  p q  E C E n E n R Y  A 
T F. X T  n F: L I M I T E R , SAY � , WH I CH l >-t C L ' t n J:" S  PH. 1. n1,.1 1 NG CHARAC.T E R S  U P  TO 
T H E  M E X T  cn .. �M.l\�m nR R E P E AT '1 E L I M I T E R  
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L . 04 7  C 
L . 0 4 �  C 
L . 0 4 9  C 
L . O s n  C 
L . 0 5 1  C 
L . 0 5 2  C 
L . 0 5 3  C 
L . '1 5 4  C 
L . 0 5 5  C 
L .  0.5 6 C 
L . 0 5 7  C 
L . 0 5 8  C 
L . 0 5 9  C 
L .  0.6 0 C 
L . 0.6 1 C 
L .  0.6 2 C 
L . 0 6 3  C 
L . 0 6 4  C 
L .  0.6 5 C 
L .  0.6 6 C 
L .  0.6 7 C 
L .  0.6 8 C 
L . 0 6 9  C 
L . 0 7 0  C 
L . 0 7 1  r. 
L . 0 7 2  C 
L . 0 7 3  C 
L . 0 7 4  C 
L . 0 7 5  C 
L . 0 7 6  C 
L . 0 7 7  C 
L .  0. 7 8  C 
L .  0 7 9  C 
L . 0 8 '1  C 
L . 0 8 1  C 
L .  0.8 2 C 
L . 0 8 3  C 
L . 0 8 4  C 
L . 0 8 5  C 
L .  0 8 6  C 

E NT E n l NG TE XT nR  MAK I NG cnR R E CT I O � S  
.VJ I GN f) O. E SYM� ') L  I N  TEXT  oq  Cf1MM .t\Nf' ) S C AN P. E  U S  E n  F '1 q  � I L L I  NG t J NWANTEn  
S P -�C E S  MJ'1 TH I: L T  cnw•4ANO F 'l R  S K I PP I N(', [! LAN K S  J: I L L I NG OUT AN  I N PUT L I N E . 
R L '\ "I � S  C () L L'1 ' 1 1  MG  TH E C/ R ,  L I  �I E nm A N '1  HALT Cf') � 1MAN '1 S  AR E A L S O  l ·G N'1 R E O  

c;Tf")q f R l t L F.  !\ �,r, U: l\ 11 E '1  cnMrtl\. Nf1 S 
T'-1 [ q t J L J:  'l R  L F. �11 F. R  CHAR ACTF.C� <; M AY � F  J: Rrv ,  TH F K E V �nM�f) OR R ETq l E V E'"'  CRl)M 
THf:  TY PE S ETT�R  n t � K o,y "1 F lV! S f') t:  ."'. COMMAM'1 n E L I M I T F: �  ANn MN EW)N I C  

n E F AU L  T n E L I  M l  T E RS ANn 
CQMMANn O E L I M I T ER 
@ cnn E �1A R l( f: R  
I GNOR E 
I M R J:nn En T E X T  
q E P EAT n E L I M l  T E R  
l �V A L l n  � con E I N  T E X T  
I NVAL I O  T E X T  CHARACTER  
�OR  TH E LAST rwn , WH I CH 

�-1ARK  E R S  
� ( 2 5 R ) 
0 ( Z 7 C )  
¢ ( Z 4  A )  
?t ( Z S O ) 
# { 2 7 8 )  
( 2 5 1 ) 
( Z 5 2 )  

AR E "IOT  E A CO I C , S E E P E R S  3 0 5 , A P P E Nn l x 8 , P ( i i )  

TH E U S E R � 4AY t')VfRq  I n i:: TH E snrnt1 L S  I J <; En  COR  COMMANI')  n E L I  M l  T ER , � MAR K E R ,  
I GNOR E , TE XT  ANn R E P E AT O E L I M I T E R S  ANn TH E SYMBO L S  MARK I NG 
I NVA L I n 0 cnn F s  n� cq i\RA <";TF. R S  I M  TH E TF. XT  RY  I MS E RT I NG TH E 
R EO f J I R En CHAqACT �R  I N  TH E A PPRn PR I AT E  PO S I T I ON , �  TH E S E Cn Nn L I N E  
0 r. T H E  c I L E .  
( S E f F I L F. c '1 q M .I\ T R r: LO 1 '1) 
MfY C Ar l L I TY r-M! q F  M l\'1 E  I Mn PF. P. AT I V F_  R Y  I NS EqT I NG A Z E Rn 
I N  TH E .!\. 0 PR'1 °fH l\TF. P'1 S I T  I ')M I N  TH E S F. Cf H.l fl L I  N E  
O N L Y  TH E , I GNoq r rH AR l\rT � R  ANI')  TH E R E PE AT n E L I M I T E R  
."'.R F  f= '1 R !3  I rr n n., r.H l\RACT ': RS r. o q  TH E T E X T .  TH F @. cnn E MAR K P� �, Av  P, F.  1J S El1 I F  
FO L LOl ·t rn q y  '\ ! H AN K 

TH E F I !1 ST  L I  �· E ( 8 0 CH AR  S ) () F TH E I M P 1 ,1 T S: I L E I S WR I TT E N I\ S A H E .t\ 11 I NG  n N 
TH E  GA L L E Y I N  L I N F. S  nF  2 0  CH AR ACTE R S AND CAN  B E  US En �OR  I O E NT l f= I C AT I ON 
I NSTR I J CT l n NS r. f") R  TH E  TY P E S E TT E �  n PE R ATOR 
THF. F I R S T  �O I JR  CH ARACTE R �  OF  TH I S  L I N E .AR E  C OM P AR E n  
1 ·/ I TH TH E C H E C K �1JORO  I �, TH E PRO GRAM A S  A CH E C K  THAT TH E CORR E CT V E R S  t O N  
O F  TH E PROGRAM I S  R E I NG US En . 

F O R  FURTH E R  n ETA I L S  S E E  N I PR S P E C I A L R E PORTS  P E R S  3 0 5 , P E RS 3 1 7  

OR  
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L . 0 8 7  C 
L .  0.8 8 C 
L . 08 9  C 
L . 0 9 0  C 
L . 0 9 1  C 
L . 0 9 2  C 
L .  0.9 3 C 
L . 0 9 4 C 
L . 0 9 5  C 
L . 0 9 6  C 
L . Q q 7  C 
L . 0 9 8  C 
L . o q q  C 
L .  l.'l O C 
L . 1 '1 1  r. 
L . 1 0 2  C 
L . 1 0 3  C 
L . l 'l 4  C 
L . 1 0 5  C 
L . l 'l R  C 
L . 1 0 7  C 
L . 1 0 8  C 
L . 1 0 9  C 
L . 1 1 0  C 
L . 1 1 1 C 
L . 1 1 2  C 
L . 1 1 3  C 
L . 1 1 4  C 
L . 1 1 5  C 
L . 1 1 6  C 
L . 1 1 7  C 
L . 1 1 8  C 
L . 1 1 9  C 
L . 12 0  C 
L . 1 2 1  C 
L . 1 2 2  C 
L . 1 2 3 C 
L . 1 2 4  C 
L . 1 2 5  C 
L . 1 2 £;  C 
L . 1 ? 7  C 
L . 1 2 R  r. 

F I L E J: O RMAT _ _ _ _ _ _ _ _  ..,. ... _ 
L I N E 1 CH E C K  WORD ANO GAL LE Y  I O E NT I F I CAT I O N  ( 2 0A4 ) 

2 CQMMAND '1 F L I t 1 1 T E R , @ r, nn E ., I GNOR I: ,  TE XT  AN"l R E P EAT f) f. L I  M l  T E R S  
ANn E R10�  MAR K ER S  F O R  I NV A L I " @ con E S  ANO T E X T , S E PARAT E n  � y  S PA C E S  

O R  M?Y ')TY E R  S E PAR ,\TnR . ( 7 (  Al , l X ) ) 
I F  L E C T  q LANK , n E � AU LTS  W I L L  B E  tJ S En , I F = O , TH E N I NO PE R AT I VE 

3 N0 . 0 F � cnn [ S , N  ( 1 2 ) 
4 0 C')f1 F. ( Al ) ; 2  S PA C E S ; r.'1MMANf) S ( 7 6 Al ) , E Nn W I TH 2 COMMANn n E L I M I T E R S  

( U P  T O  L I  N E  t-1 + 4 )  
N + S S E S S l () N l � E NT I F I E R 
N + 5 F. T C . , T E X T  

I c T4 �JH� 1'_q �  � qq()f1�  I "! TH E pq E L I � I  MAR Y S T f\G E S  T4 E pqf) G RAM 
'·1 1 l l  C()M P L FT F.  TH F. PRO C E S S  I NG 0 1=  TH F. pq f: L I M l  NARY  STAG ES  R E PQRT I NG 
A L L  E RRfl RS  �UT PROr.E E '1 1 MG NO F URTH ER . 
TH F: �m . n �  L I  N E S  () F  T F.  XT  I S  l J "! L  P·1 1 T E n ,  B UT A H A LT COMMANf) SHOU  LfJ  
q [  P LAC E "  ACTER  R L nr K s  ()F  4 0 0  L I N E S  T0 P E q r 1 1 T  CHANG I NG TH E PA P ER  
I N  TH E TY 0 E S ETTE R  

S Y S Tf:M  R E0t ! l q �M E NTS : q J E  8 0  R YTE  R F: COR'1� ( T E L ETY PE  L I M E S ) 
TY  P E  S ETT E R  1 2 0 " " 0 � AG TAPE  R F. C n R n  S ) 

( A  COMMAN'1 STR I NG I S  L I M I T E n  TO O N E  TAP E  R E COR D ) 

I F  C HANG E S  AR E R EQU I R E') - � - - - - - - - - - - - - - - - � - - - - -
TO  MOD I F Y S I Z E , CH.I\NG E f1 I M E NS 1 0 N S  A ND STRU CT l J qA L PARAM ET E R S  
BU F F ERS : ARRAY S : CH K CH  

PARAM ETER S : I NCHAR  K0U CH S 
R E CORn  L E NGTH (  BYTE S ) : TAP E ; I M R R E C ,  TTY ; I T BR E C .  \'J') R I')  L E NGTH : l '.1n 
ARRAYS  co q @ cnn Es  AND COMMANn STR I N G S : L I N Cn  L CO D E NCO NACD  

P/\R AM ET F. R S : I NR F  M X LCnn  NATCO  

I F A n t F C F. R E NT TY P E S ETT E R  f") J S K I S  U S En , Mon 1 r:v H X Tl\f1  I\M'1 f1 PTA�  I N  TA� L F S  
AN�  PO S S I R LY () PTA R GnTn ' s  

f C  .l\ n 1 J: � f=' R ENT �1ACH I NF. I S  l l S E n , E . G .  7 4 8 , NOT O N L Y  M l J S T  TH E CHANG ES  
c n R  A n J r: C !:R F NT f") I S K � F.  MAn F: , RUT  TH E Mf') . OF  F O NTS  MAY  n 1 F F F R 
C l f N CT I O MS MAY A L SO  O I F F F. R , R EQl l l q f NG CHANGE S  I N  H XTAB 
O PTAR  ANn J: LAGS , AND CHANG f S  I N  TH E A CT l () M S  r:n L LOl.•I I NG TH E COM PUT E n  
r, n  TO ' S . TH E S R . S CH F ON , MARK  ANn L EAD E R  MAY A L SO N E E n M�n , � Y I NG 
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L . 1 2 q  r. 
L . 1 3 0  C 
L . 1 3 1  C 
L . 1 3 2  C 
L . 1 3 3 r. 
L . 1 3 4  C 
L . 1 3 5  C 
L . 1 3 6  C 
L . 1 3 7  C 
L .  1.3 8 C 
L . 1 3 9  C 
L . 1 4 0  C 
L . 14 1  C 
L . 1.4 2 C 
L . 1 4 3  C 
L . 1 4 4  C 
L . 1.4 5  C 
L . 1 4 6  C 
L . 1 4 7 C 
L . 14 8  C 
L . 1 4 9  C 
L . 1 5 ()  C 
L . 1 5 1  C 
L . 1 5 2  r 
L . 1 5 3  r, 
L . 1 5 ti C 
L . 1 5 5  
L . 1 5 6  
L . 1 5 7 C 
L . 15 8  C 
L .  1 5  t1 r. 
L . l n 'l  
L . 1 6 1. C 
L . 16 2  C 
L . 1 6 3  C 
L . 1.6 4 
L . 1 6 5  
L . 1 6 6  C 
L . 1 6 7  C 
L . 16 8  C 

S I I B R'lUT I N E S - I NTF. R NA I. : TAB L ES - H XTAB , OPTAB , CH ECK  WORO  
E NTR l f S - CH E C K , O PCH , O PMN  

CONV- PRO C ESS E S  MARK E R  TAB L E , O PTAB GnTo  
�T E ST- Pqo c E S S E S  T E XT , n PTAP.  GOT() 
H f An- PR'l C E S S E S  H EAD I NG PARAMETERS , n PTAR nnro 
I tJ S F n �,l - E RROR  P 1AR K E R S , n DTA R  GOT() 
B LO C K  f) ATA- � LAG S ,  O E F AU LTS , H F: AO I "fG PARAMETE R S  
' ·!ROUT-O l lT P l JT A R LO C K  m: TEXT  
WR I N- I N PUT A B LO C K  O F  T E XT 
I KT E S T- TE S T  FOR  E Nr) OF  I N PUT B L O C K  
CHFON- I NS ERT  F LAGS F O R  FO NT CHANG E  A N O  R E STnR E 
MAR K - I NS E RT r= L AG S  r: rm FONT <;TOR E , LT ANO  C / R 
c O L LO,�, - P I C K t J  P n I G I T S  \4' I TH CO MM AN n 
L E AO ER- I NS E RT F L AG S  r: n R  L E A O E R  OR RU L E  CHARACT E R S  
L I N E - C A L CU L ATE  L I N E NUM B ER 
QNTG- CO NV ERT LOG I CA L * l  TO I NT EG E R * 2 
L I MS - CA L CU U\T I NG L I M I TS 
0C A L C - C A L CU LAT I NG AnnR E S S E S  FRO�  MN EMON I C S 
NtJM- CO NVERT  TWO NUM ER I C  CH AqACT E R S  TO .I\N  I NT E G E R  
r) E L I M- TE ST I  N G  F O R  A O E L I M l  T F. R  'l R  MAR K E R  
n F.: F .� L- S lJ P P L Y I N G  n E C AlJ L T ') E L I M  I T E R S  0 �  MAR '< E R 5  
()CO P·10 P- Cf'lM PAR I N G  O PTAB crin F s  OF  n,n CHARA (� T E R S  
E RR E P- R E PnRT I NG ERRo q s  I N  T E XT 

n PE q �T I Nn S P� c 1 c r r, AT l n NS -- - - - - - - - - - - - - - - - - - -
i mn l i r: i t l o� i c rl l * l ( 1 ) , i n t e�P, r * 2  ( q )  
genP r i c 
I N Pt ! T q I I � � c °' : 5 0 fl I . I ,.,! E S  n F R O � YT  E S  
(){ J T PI IT q J J Y: � F n  4 0 '1 J. 2 fl - RYTE  R f: C (r nns  
R l t Y: t: F R S I Z F S  �� I J ST R E  MU LT I P L F: S  n c  COR R E S PO Nl1 1 NG I N P! IT  OR  OUT PUT R E CO�l1S  
l o P, i ca l * l r: h ( 4 0 � 0 0 ) , kch ( 4 8 0 0 0 )  
ARRAY5  Y:()R  6 0  � r,o'1 F S , 7 6  RYTE  I M P l JT  � LJ F C F.: R  /\Nn 8 0 0 BYTE  �ur: F E P.  C () R  
r,n �J\.' E P.T E n  cr n1M l\ "· ln STR I � ! G S  

N A C n  O I M E t\JS I O N () N E  MflR E  THAN  N Cn 
i n t e �e r n c � ( 6 0 ) , na cd ( G l )  
l o g i ca l • l l i nc d ( 8 0 ) , l code ( 8 0 0 ) 
E Nn OF  O P E RAT I NG S P E C I F I C AT l n N S  
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L . 1 6 9 
L . 1.7 0  C 
L . 1 7 1 
L . 1 7 2  
L . 17 3  C 
L . 1 7 4  
L . 1 7 5  C 
L . 1 7 6  
L . 1 7 7  C 
L . 1 7 8  
L . 1 7 q  
L . 18 0  
L . l S l 
L . 1 8 2  r. 
L . vn c 
L . 1 8 4 
L . 1 8 5  
L . 1 8 �  
L . 18 7  
L . 1 8 8  C 
L . 1 R 9  C 
L . 1 9 0  C 
L . 1 9 1  C 
L . 1 9 2  
L . 1 9 3  C 
L . 1 9 4 
L . 1 9 5 
L . l q 6  C 
L . 1 9 7  C 
L . 19 8  
L . 1 9 9  C 
L . 2 0 0  C 
L . 2 'l l  
L . 2.0 2 C 
L . 2 0 3  C 
L . 2 0 4  C 
L . 2 'l 5  C 
L .  2.0 6 C 
L . 2 0 7  
L . 2 0 R  

i n t ege r i den t ( 2 0 )  
.l\ RR AY  C f) f1  R ECnr.n t t-JG @ cnn E s  U S E n 
I NT E G [ q * 2  a ta b { 2 5 6 ) / 2 5 6 * 0 / 

i n t � .o;� r  i ch / ' ' I  
n E L t M I T E R ANn F LAG AR� AY S  
eq u i va l � n cP  ( i cM , l pcM ) , ( i a t , l pa t } , ( i �h , 1 pmh ) , ( i r o , 1 p r p ) , { i gn , l pg n ) 
J:' I R <:; T  1 ·JORn  nc  I N PUT � 1 L E  C H E C K S  PRO G R AM V F.RS  I D N  
eq u i v a l e n c �  ( c h ( l ) , i f l c k )  
F () R  H A� i r' L I MG S I MG L �  CH .h.RACT E q s  
Pq u i va l PncP  ( i ch , l ch ) , ( i a t c � , l a t } , ( i cPM , l c eM ) , ( i tem , 1 t em ) 
corinon i o 1 J n ,  i o 1 1 t ,  i n , i wrl 
coMMnn / coun t s / i nf l a � , i Mh r P c , i t h r e c , kh l k , i n l i n s , i � rf l , m r Pco u , nc 
co�mnn / l n�s / l h { � 2 ) , 1 � , 1 h l , 1 rl , 1 fo n , l d e 1 ( 6 ) , l a t r ( � ) , 1 t x r { 3 ) , l f n t ( 4 )  
NOT F: : A 0) � 1f"l P1S E '1  f:t')qM  n F  / TR L F./ I s  ! J S E '1  TH E s u q R () t lT I N E S  
l (';M rn  I AT = t '1 F L , l != C T '1  l l') != = l t: L G 
co�Mon / t h l P./ i r.m , i �h , i r n , i �n , i h l , i a t , n d k , i f f , i r f , i f s , i rl f ( S ) , nf l g , 

l n h rl , n l rl l , q l p, , � on l rl , � r f 
com�on / � i ms / mx l corl , i n h f , i n c h a r , kn uc h s  
cnnMon / no i n t � / k , � f , i k , i l , i c , i h  

I M  Mm '1 t JT t J N I T� 
_ .,.  _ __ _ _  .... _ _  .,.. _ _ _ _  __ 
PR I NT  
i ou p = 6 
E X T E R NA L  STORAGE  
i n = l l  
l ou t = 2 1  
R f r;m�n  L ENGTH S 

TA PE  R E CnRn ( RYTES ) ( MB )  
i mb r e c = 1 2 0  
coRq E S PONf) I NG f=() l'.P1 .l\T I N  HROUT I S  ( 1 2 0 Al } 
T E RM I NA L  R E (';ORn ( R YT � S ) { T R ) 
i t b r ec =8 0 
cnRq E S Pf) Nr) f MG Fn".?M!\T f N  1 '/R I N  I S  ( 8 0 A l ) 

O PE RAT I NG PAR AMETERS  - - - � - � - � � - - - � � - - �� 
T E XT fHt t: C ER  S I Z E S  ( �Y TF. S ) 
i nch a r= 4 0 0 0 n  
kou c h s  = 'i 8 n o n  

s 

� 
'O 
'O 
(I) 
;::) 

0.. 
�-
..... ..... 
0 
0 
;:l � 



L . 2 oq C 
L . 2 1 'l  
L .  21 1 r. 
L . 2 1 2 
L . 2 1 �  C 
L .  2.1 4 C 
L . 2 1 5  
L . 2 1 6 C 
L . 2 1 7  
L .  21 8 C 
L . 2 1 9  
L .  2.2 0 C 
L . 2 2 1  C 
L .  2 .2 2 
L .  2 .2 3 C 
L .  2.2 4 
L . 2 2 5  C 
L . 2 2 6  
L . 2 2 7  C 
L . 2 2 8  
L . 2 2 9  C 
L . 2 3 0  C 
L . 2 3 1  C 
L .  2.'3 2 C 
L . 2 3 �  C 
L . 2 3 4  C 
L . 2 3 5  
L . 2 � 6  
L . 2 3 7  
L . 2 3 8  
L . 2 � q  
L . 2 4 0  
L . 2 li l  
L . 2 4 2  
L . 2 4 3 
L . 2 4 4 
L . 2 4 5  
L .  2 .4 6 
L .  2 4  7 

� C n n Es  TAB  L E  n I �� E N  s I () N s ( R y  T F: s ) 
n a t c rl = 6 0  
COMMANO STR I "!G I "' PUT R UF F E R ( RYTE S ) 
i nh f = 7 6  
CORR E S PO NO I NG J:O�MI\T P l  ST . 2  I S  ( 7 6 Al ) 

ARRAY r:()q  COM� 1ANn STR I NG S  ( � YTf: S ) 
r1x l cod= 8 0 'l  
'•IOR'1 L J:NGTH ( 'WT F S ) 
i wd =4 
L ENGTH OF  ARRAYS FOR  n E L I M I T E R S  AND  MAR K E RS ( I O E L )  AND O E FA lJ LTS ( L O E L )  
n l d 1 = 6 
L E NGTH OF  I O E L  A RRAY F'1R  t') E L l �1 1 T ER S - E X C LUO I MG 0 I N  I O F.: L ( 6 )  
AS  TH I S  I S  NOT US EO  I N  S R . �E L I M  

n d k = S  
L E NGTH O F  I F LG ARRAY F OR  F L AG S  
n f l g=8  
L E NGTH O F  LH ARRAY F OR PR I NT PARAM E T E R S  F OR  GA L L EY H EAD I NG 
n hd = 3 1  
O E PENO E NT PARAM ET ER S  
i n l  i ns = k l  i m ( i n c h a r ,  i t h ree ) 

E Nn OF  O PE RAT l �G PAR AM E T � R S  

I N  I T  I A L I  S AT I n � ' - - - - -..... - - - - - .. - -
rl o  5 i =l , r1x l corl 

5 l corfe ( i ) = l h l 
kb l k =') 
ri recou = O 
l n f l a,g = n 
i e r f l = 'l 
k = ()  
i k = () 
i c = O 
i h = O  
nacd ( l ) = O 
i r t  = 1  
J r t • l  

z 
!:'.;. 

> 
'O 
'O 
Cl) 
::, 
0. ..... 
1--
1--

0 
0 
::, rl' 



L . 2 4 8 
L . 2 4 9  6 
L . 2 5 0  C 
L . 2 5 1  
L .  25 2 
L . 2 5 3  1 2 0 
L . 2 5 4  
L . 2 5 5  1 3 0  
L . 2 5 6  
L .  2 .5 7 1 4 0 
L . 2 5 R  
L . 2 5 9  1 5 0  
L . 2 6 0  C 
L .  2.5 1 C 
L . 2 fi 2  C 
L . 2 6 3  C 
L . 2 5 4  
L . 2 � 5  7 
L . 2 6 6  C 
L . 2 6 7  
L .  2.f; g C 
L . 2 � q  
L .  2 7 t"I 8 
L .  2 .7 1 C 
L . 2 .7 2 
L .  27 3 C 
L .  2 7 t� 
L . 2 7 5  
L . 2 7 6  C 
L .  2 .7 7 1 4  
L . 2 7 8  1 
L .  2 .7 9 C 
L . 2 8 0  
L . 2 8 1  
L . 2.8 2 9 
L . 2 8 3  
L .  2 .8 4 
L . 2 8 5  C 
L . 2 8 6  1 0  
L . 2 8 7  3 
L . 2 8 8  

-
w r i t e ( i o u p , 6 )  
fo rma t ( ' l  N . I . P . R . TY P E S ETT I NG PROGRAM ( 5 . 2 ) 1 / / ) 
CH E C K  B U F F ERS  ANO I N PUT / OUT PUT R F C() R n s  AR E CO NS I ST ENT  
i f ( r,orl ( i nc ha r , i t b rec ) . eq . 0 )  go to  1 3 0  
w r i t e ( i oup , 1 2 0 )  � nch �r , i t hr�c • -
f o rria t ( / ' ( 2 8 ) l "J C f 1 /\ R ( = ' , 1 7 , ' ) . NO Ml J LT I P L E  O F  I T RR E C ( = ' , 1 5 , ' ) ' J ) 
i e r f l = i e r f l + l 
i f ( morl ( kouc h s , i rnh r P.c ) . eq .  0 )  go t o  1 5 0 
w r i t e ( i ou n , 1 4 0 )  kouch s , i mb r P.c  
f o rma t ( / ' ( 2 9 )  KOUCHS ( = ' , 1 7 , ' )  • . Nn  MlJ LT I P L F.  O F  P1 �R F.: C ( = ' , 1 5 , ' ) ' / )  
i e r f l = i e r f l + l 
c a l l  t a '1 1 P. s 

G A L L C:Y H � .i\n l NG AMf') TA� l l=:  oc  'ii C 'H' F S , q E .l\'1  � ROM 1: 1  L E  AH EAn  '} C  T F XT 

G A L L �Y H EAn r �m 
n� a ri ( i n , 7 ) ( ch ( i ) , i = l , i t b re c ) 
fo rma t ( 8 'l A1 )  
C� E C K  V E R <;  I O N  o c  PR(H�RAr 1  
c a l l  c h eck ( i f l c k )  
'1 F L I M I T E R S  C '1M'1 \ �i n s , cnn F s , 1 r,WHH: , T E XT , q E PE AT A. "'"'  E R q ') R  ��AR K E R S ( cnn F. s ,  TE X T )  
rea d ( i n , 8 )  i cn , i a t , i �n , i mb , i r p , i c eM , i t eM 
f o rMa t ( 7 (  a 1 ,  1 x )  ) 
R E P LA C E  O E L I M I T ER S  OR  MARKERS  BY  O E FAU LTS  
ca l l  rl e fa l 
MUST O E F AU LT ERROR MAR K E RS 8 E  OVERR I 0'1 EN '? 
i f ( i cP.111 . ne .  i b l ) ca l l i n s fo n ( l a t r , l ceri ) 
i f ( J t em . ne . i b l ) ca l l  i n s fon ( l t x r , l t em )  
N0 . '1 � @ C'1n E s  
r ea rl ( i n , l ) n  
fo rma t ( i 2 )  
CH E C K  NO • .  O F  0 COO ES  
i f ( n  . l e .  n a t c d ) go  to  1 0  
w r i t e ( i ou p , 9 )  i a t ,  n , n a t c rl 
f o r ri a t ( / ' ( 1 ) T n O MANY ' , .A.1 , ' CO  n F. S : A CT t J A L ' , I 4 , ' ; A L LO ,,., E n ' , I 4 / ) 
n = n a t c d  
i e r f l = i e r f l + l 
0 cnn E s , L E NGTH S �Nn TY P E S ETT I NG cnn E s  R FAn  �ROM B FG I NN I NG OF F I L E 
w r i t e ( i ou p , 3 )  n 
fo rma t ( / '  cnn F s  U S En ' / '  M = ' , 1 3 / ' CD : L E N  : F LAGS : TY PES ETT I NG con E s  

1 -1 N H E X ' ) 

��-

"O 
Cl) 
::s 
0.. 

1--' 
1--' 

0 
0 
a . 



L . 2 8 9  
L . 2 9 0  
L . 2 q 1  
L . 2 9 ?  C 
L .  2 _q � C 
L . 2 9 4  C 
L . 2 9 5 
L . 2 9 6  C 
L . 2 9 7  C 
L . z q g  
L . 2 9 9  
L . 3 0 0  C 
L . 3.0 1 
L . 3 Cl 2  C 
L . 30 3  
L .  3.0 4 
L . 3 0 5  
L . 3 0 6  
L . 3 'l 7  
L . 3 0 8  
L . 3 0 9  
L . 3 1 0  
L .  3 1  �
L .  3 1 2  
I • 3 ,. 3 
L . 3 1 4 
L . 3 1 5 
L . 3 1 6  
L . 3 1 7 
L . 3 1 �  r. 
L . 3 1 (1  
L .  3 2 'J 
L . 3 2 1  
L . 3 2 2  
L .  3.J 3 
L . � 2 4  
L . 3 2 5 
L .  32 6 C 
L . 3 2 7  C 
L . 3 2 8  C 

, � 

4 
1 1  

1 2  

1 7  

l n  

2 "  
, � 
3 2  

rlo 1 1  i = l , n  
n�a rl ( i n , 2 )  i a t c --1 , ( l  i n c 1 ( j  ) , j = l , i n b f )  

? f o rma t ( Al , 2 X , 7 7 A} ' 

C'1MV E qr M f! F.:Mmt I cs  T'1  H EX cnn E S  - - - - - - - - - - - - - - - - - - - - - - - - - - -
c a l l conv ( i a t c 1 , 1 i nc rl , 1 code ) 
R F. coqn  C')f'I E L E NGT! 1  MJn C l .lMU L AT I 'I E L f. MG T! t  � - - � - - - - - - - - - - - - - - - - - - - �- - - - - - - - -
n c d ( i ) = n c  
n a c d { i + l ) =nacd ( i ) + n c  
NUME R  I C /\ L  \/A U I F.  fJF  CH l\R .I\CT E R  r, I V F. S  ARRAY  ADnR E S S  
� ta b ( q n tg ( l a t ) ) = i  
P R I NT  TY P E � ETT I NG cnn � s 
i s =nacd ( i ) + l  
i e =n ac rl ( i + l )  
w r i t e ( i ou � , 4 )  i a t c rl , n cd ( l ) , ( l co d e { j ) , j = i s , i e ) 
f o rrna t ( 1 X , A2 , 2 X , 1 2 , 1 X , 3 Z 2 , 2 X , 5 3 Z 2 / ( 8 X , 5 6 Z 2 ) )  
c on t i nu e  
w r i t e ( i ou r> ,  1 2 )  
f o rri,c=t t ( / 1 f' E L 1 � 1 1 T E R S  AM!1 f 1AR '< E R S  �OR  TH I S  RU N ' ) 
w r i t e ( i ou n , 1 7 ) i cn , l ocM, i � t , l pa t , i �n , l p� n , i Mh , l pnb , i r p , l p r n ,  

1 1 c=t t r ( 2 ) , 1 a t r ( 2 ) , 1 t x r ( 2 ) , 1 t x r ( 2 )  
f o rna t ( ' cn�H 1 Ml '1 n t: L P1 1 T E q ' , 7 X , AJ. , 3 X ,  7- 2 / 1 TY P � <; F.TT F. R  f, () f') � MAR K E R ' ,  

1 2 X , A l  , 3 X , 7. 2 I ' I ri N () � F ' , 1 8  X , .I\ l , 3 X ,  Z 2 / ' T E XT n E L I � 1 1 T E  R ' , 1 0  X , A 1 ,  3 X , Z 2 / 
?. ' q f. o E AT f) E L  I P � I T � q ' , 8 X ,  ,\ 1 ,  3 X , Z 2 / ' F P. R ') R P..� AR'<  ': q S : C n n E S  ' , 5 X , Al  , 3 X ,  Z 2 
� / 1 5 X , ' TF XT ' , 6 X , � 1 , 3 X , Z ?. / / ) 
w r i t P ( i ou n , l F ) i c , Mx l cn�  
fo rri,c=t t ( 1 X , 1 5 , '  1 1 c; c n '1 1 !T n c  ' , 1 5 , ' I\V I\ I L A � L E I N  L C '11') F. ARR AY ' / )  

T F:: Y T  l f"l r r-tT I F I F: � ( N n T  '· .1': I TTn• T'1  T ,\ P f ) 
r ea --f ( i n , 2 () )  i 'i � n t  

fo rma t ( 2 0 a 4 ) 
w r i t e ( i ou p , l � ) i de n t  

fo rma t ( / ' R .l\T r, 1 1 1 n q n 1 r: 1 i: n : ' , 1 x , 2 o r. 4 / / ) 
i f ( i e r f l . eq .  n ) �n t n  3 5 
w r i t e ( i ou p , 3 2 )  i P. r f l , i c1 t 
f o r n,a t ( / ' ( 3 ) ' , · i 5 , ' E RR()  � S I N ' , -� 1 , ' CO n E S ' / ) 

WR I T E T E XT J: ROP-� � I S K  TO T .'\ P F.  R E P l .l\ C I NG @. con E s qy  COMMAND STR I NG S  

�..... �-

> 
'O 
'O 
CD � 
0.. 
sr 
t,-J 

t,-J 

0 
0 � 
r+ 



L . 3 2 9 C 
L .  3.3 n C 
L . 3 3 1  3 5  
L . 3 3 �  
L . 3 3 3  
L . 3 3 4  
L . 3 � 5  
L . 3 3 6  3 7  
L . 3 '3 7  
L . 3 1 8  C 
L . 3 3 9  C 
L .  3 4  r, C 
L . 3 4 1 
L . 3 4 2  
L . 3 4 3  3 R  
L . 3 4 4  
L .  � '-i 5  r. 
L . 3 4 (;  C 
L . 3 u 7  C 
L .  3 4 8  ... 0 ') · '  

L . 3 4 '1  C 
L . 3 5 0  C 
L . 3 5 1  C 
L . 3 5 2  C 
L . 3 5 �  5 7  
L . 3 5 4 5 8  
L . 3 5 5  
L . 3 5 6 
L . 3 5 7 C 
L .  35 8 6 0  
L .  3 .5 CJ 
L . 3 6 0  C 
L . 3 6 1  C 
L . 3 6 2  C 
L . 3 6 3  6 2  
L . 3 6 4  6 3  
L . 3 6 5  6 6  
L . 3 6 6  
L . 3 6 7  
L . 3 6 8  

WR I T E H EAO I NG F O R  GAL L EY - - - - - - - - - - - - - - - - - - -
ca l l h ea rl ( k ch , 0 )  
do  3 7  i = l , i t b r � c  
i k = i k + l  
c a l l k t e s t ( kc '1 , c h )  
i f ( mo� ( i k , 2 n )  . P.q .  n )  co l l  h e a 1 ( k c h , 2 7 )  
con t i n ue 
c a l 1 h P.a i ( k c h , 2 5 )  

T F � T  i: rr n  E �R'1R�  I N  Pq t:: L I  r 1  I "·' ARY STAG E S  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
i f ( i e r f l . e'l .  !1 )  go t o  3 9  
,,, r i t e ( i o ,  i n  , 3 9 ' i P. r f 1 
fo rnin t f ' ( 2 4 )  1 , 1 4 , ' F R f11') R S  Pl PR � f. pq � ! /\q Y ST V� E S : STO P ' / )  
s t o '1  

I �J r ! I T  T r:- X T  - - - - - - - - - -
C<t l l  v, r i n ( c h )  

T E S T I MG r c xT J: 1') '1  C n '1 E S  - - - - - - - - - - - - - - - - - - - - - -
C PIT R A L  L f1() P 
c a l l i k t e s t ( c h , l c h , k c h ) 
i f ( i ch . e0 .  i r1 t )  P,o to  7 n  
i f ( i c h . eq .  i p; n )  go t o  5 7  
i f ( i c h . e� .  i r n )  �o t n  6 2  
CH ARACT E R  I S  T r. X T _  
c a l l k te s t ( kc h , c h )  
go t o  5 7  

�CT I O M O N  E MCn t l NT E R I NG R E P E AT f'l E L I M I T E R - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
G O  T 0 ( 6 2 , 6 3 ) , .J '1T 
w r i t e ( i o u p , 11 6 ) 
f o r ma t ( / ' ( 2 1  ) � I F s TE  n •1 F P F.  AT ' ) 
c a l l e r r e p ( ch , kch , l a t r )  
i k= i k+ 2  
�o t o  5 7  

-�-

:J::,, 'O 'O 
Cl) 
;:J � �-
I-' 

I-' 

() 
0 
;:J 
r+ 



L . 3 " 9  C 
L . 3 7 0  6 8  
l .  3 7 1  
L . 3 7 2  
L . 3 7 3  C 
L . 3 7 4 
L . 3 7 5  
L . 3 7 �  � 
L .  "!> 7 7  ,: 
L . 3 7 8  C 
L . 3 7 9  C 
L . 3 � ()  7 0  
L . 3 8 1  
L . 3 � 2  C 
I. • 3 8 3 
L .  3 8 4  
L . 3 8 5  
L . 3 8 6  
L . 3 8 7 
L . 3 8 8 
L . 3 8 9  
L . 3 9 0  C 
L . 3 '1 1  8 5  
L . 3 g 2 
L . 3 q 3  
L . 3 q 4 C 
L . 3 q 5  C 
L . 3 'l 6  C 
L . 3 q 7  R n  
L . 3 '1 8  
L . � 0 9 r. 
L . 4 0 0  
L . 4 0 1  q n  
L . 4 0 2  
L . 4 0 �  
L . 4 0 4  C 
L . 4 0 5  C 
L . 4 0 6  C 

C ()t-1M :'\ f\.ln MAY () \I � R F  L n1 ,1 I ,. , P l  IT R L () C K  
c a l l i k t e s t ( ch , l l , k c i ) 
c a l l i k t �s t { c h , 1 2 , kch ) 
c a l l  n um ( i r t , 1 1 , 1 2 , � 5 7 ) 
pq [ \f D.IT �,f E <;T I t-JG 
j r t  = 2  
.o;o t o  5 7  

A CT I ') M  '1N  Pl �""NT F q I w; 'rt 

1 n E NT I F Y TH E cnn r 
c a l l i k t e s t ( ch , l c h , k ch ) 
i f ( i c h  • ne . i b 1 ) $7;0 to 8 5 
'1 F O L L()l;J f.: f'  B Y  q L_ f\t' P < , TR /\ N S F f:" q Rf'l P·t 
i k = i k - 1  
i f ( k + l  . �t .  kouch s ) �o t o  6 n  
kc h ( k ) = c h ( i k ) 
k ch ( k + l ) =c h ( i k + l ) 
k = k+ l 
i k = i k + l  
g o  t o  5 7  
I F  � F r) L Ln' · ' E"'  P, y  I r. N'1q E ,  S K I p I mm R E  SYMRO L S  
i f ( i c h . ne .  i �n )  go t o 8 6  
c a l l  i k t e s t ( c h , l c � , k c h ) 
�o t o  8 5  

� FT � cr,n F.: , � l ri 'I T- �'"' t l l l <;T I MG Tr. Ji - - - - - - - - -
i a =� t � � ( � n t � ( l c� ) ) 
i f ( i a  . ne .  � )  �o t o  9 5  
I MV A L t n  r.n'1 F 
w r i t e ( i ou r, , g Q )  i c'1 
fo rM� t ( / ' ( 4 )  ' , Al , ' I S  NnT f P..,! � 1/\R K E R  T /\ R L E ' )  
c a l l  e r re � ( c'1 , kch , l � t r )  
.� O t o  5 7  

I NS Eqr T Y P E � ETT l �G cnn E 

R 

:x;:,, 
'O 
'O 
Cl) 
;:J 
0.. x· 
...... 
...... 
0 
0 
;:J 
r+ 



L . 4 0 7  C 
L . 4 0 8  9 5  
L .  4.0 9 
L .  41 0 
L .  4.1 1 
L .  41 2 
L .  41 3 
L .  4.1 4 
L . 4 1 5  C 
L .  4 .1 6 
L . 4 1 7  
L . 4 1 8  
L . 4 1 q  
L . 4 2 0  
L . 4 2 1  
L . 4 2 2  C 
L . 4 2 3  
L . 4 2 4  
L . 4 2 5  
L . 4 2 6  C 
L . 4 2 7  
L . 4 2 R  
L . 4 2 9  
L . 4 3 'l  
L .  4.� 1 
L . ti 3 2  
L . 4 3 3  
L . 4 3 4  C 
L . 4 3 5  9 6  
L .  Li.3 6 
L . 4 3 7  
L . 4 3 8  
L . 4 3 9  
L .  4.4 0 9 7  
L . 4 4 1  
L . 4 4 2  
L . 4 4 3  
L . 4 4 4  C 
L . 4 4 5  C 
L . 4 4 6 9 8  
L. . 4 4 7  

T E S T  F O R  C / R , L E , H A , LT , F O NT srn R E ANO FONT R E STOR E F L AG S 
j c r = l 
j r f = l 
j f s = l 
j r t 2 = 1 
j r t 3 = 1  
j r f 2 = 1 
i s = nacd ( i a ) + l 
T E ST  I F  CQn E HAS  A MAR K E R  
l c h = l code ( i s ) 
i f ( i c h . eq .  i f f )  j r f = 2  
l c h = l code ( i s + l ) 
i f ( i c h . eq .  i f f )  j f s = , 
l c h = l cor:ie ( i s + 2 ) 
i f ( i ch . eq . i f f )  j c r = 2 
L O C ATE  TH  E C ') � 1 �A .Mm <; T � I M r,  
i s = i s + �  
i e= n ac rl (  i a + l ) 
k l n = n c ri ( i a ) - 3 
, ., , L L  A L L  R E PET I T f () � l S  t' ( T  9 t J C t' F. R  OR  R t: c rm n ·? 
k smt = k l n * i r t + k  
k t e n � = ( k/ i mb rec+ l ) * i Mb rec  
i f ( k smt . l e .  kouch s )  j r t 2 = 2  
i f ( k srnt  . l e .  k t e n � ) j r t 2 = 3 
rlo  1 !l 7 j = 1 ,  i r t  
k sr,= k l n + k  
go t o  ( 9 6 , 9 8 , l � O ) , j r t 2  
T E S T  I F  TH I S  q E P ET I T l  'J N  ':I I L L  f') 'J F. RR l J N  OUT PUT B t J F F E R  
i f ( k s m  . l e .  kouc h s ) go t o  9 8  
kd i f = kou c h s - k  
d o  9 7  i = l , k d i f 
k = k + l 
kc h ( k ) = l P.  
con t i nue  
ca l 1 w rou t ( kch ) 
k = O  
p;o t o  1 0 0  
T E ST I F  TH I S  R E  PET  I T l  'J N  W I  L L  OV F.:RR I I N TAPE  R E  CORO  
E NO 0�  N E XT R E cnnn 
i f ( k t end  . Re .  k sM ) go to  1 0 0 
kd i f = k te n':i - k  
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"O 
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q q  

L .  l� 4 8 
L . 4 4 9  
L . 4 5 ()  
L . 4 5 1  
L , 4 5 2  
L . 4 5 3  
L . 4 5 4  
L . 4 5 5  
L . 4 5 6  
L . 4 5 7  
L . 4 5 Pi  

�- () 0 
C 

J i 3  

l 1 4  

C 
1 0 8  

L .  4.5 CJ 
L . 4 6 0  
L . 4 6 1  
L . 4 5 2  
L . 4 6 3  
L . 4 6 4  
L . 4 6 5  
L . 4 n 6  
L . 4 5 7  
L . 4 6 8 
L . 4 5 9  
L . 4 7 0  
L . 4 7 1  C 
L .  4.7 2 
L .  47 3 
L .  47 4 
L . 4 7 5 
L . 4 7 6  
L . 4 7 7  
L . 4 7 R  
L . 4 7 <1 
L . 4 ?. ()  
L . ,� 8 1  
L . 4 8 2  
L .  Li.8 3 
L . 4 8 4  

C 
1 0 2  

C 

C 
, ') 1 
1 ') � 

C 
1 0 4  

1 'l 5  
L . 4 8 5  
L . 4. 8 6 C 
L . 4 8 7  
L .  4.8 8 
L .  4.8 9 

rlo q q  i = J , k rf i f  
k = k + 1  
kc h ( L: ) = 1 � 
con t i n ue  
k t e n ri = k t e n rf + i :ii� r �c  
�n t n ( 1 0 8 , 1 1 � ' , J r t 3  
S � C " �J n  , V I I'' � t l f'i S � n , , f: � IT R f. D ET I T l 'H! S ( T RAC E !=H: �� l\ 1 r,1 s ' ·JH E N  ' !R f') I JT  , �  f\ CT I VAT E n ) 
rlo 1 1 4  i = k l , '< 2 
k = '< + 1 
1., c '1 ( � ) = k ch ( i '  
con t i n u e  
r;o  t o  1 ') 7  
� I R ST T H1 E  R n w,i n 
k l = k + l  
ri o  1 0  5 i = i s ,  i e 
k = k + l 
k c'1 ( k ) = l corle ( i )  
l c h = l code ( i )  
go t o ( l 0 3 , 1 � 2 ) , j r f 
T E ST t: OR  R E ST()R E F nNT 
i f ( i c h . ne .  i r f )  go to 1 () 3  
I S  R F. n i l  I R E 11 F f'HJT S AM E  .i\ S  cw� qnn C ( HJT ? 
i f ( q n t � ( l cnde ( i - 2 ) ) . nP. . � n t F, ( l fon ) ) �o to  1 0 1  
E L  I � 1 1 M AT E  C� A �l � F  nc F O �!T  
k = k - 2 
k C h  ( k ) = k C h  P: + 1. ) 
k ch ( k+ l ) = l � 
L: ch ( k+ 2 ) = l c,; 
.� O t o  1 11 5  
R F  P L  AC  f: R c R Y  F '1 " IT T '1 q J:" R F ST  f') R E n  
k ch ( k ) = l fon  
.P; o  to ( 1 0 5 , 1 � 4 ) , j � s 
T F � T  i:rm ST')q E C () �JT  C L .f\G , n I c; C ARn  f: U\G 
i f ( i ch . ne . i f s )  �o to  1. n s  
1 fon = l: c h  ( k - 1 )  
k = k - 1  
c on t i n u e  
i f ( i r t . eq ,  1 ) � o  t o  1 1 6  
E L I M I NATE  l J NN E C E S SARY  F n NT CHANGE S  B ETWE E N  R E P ET I T I O N S  
f f ( � n t F. ( l code ( i e ) )  . ne .  � r f )  g o  t n  1 0 6  
j r f 2 =q comop ( l co<le ( i s + l ) , 1 code ( i e- 1 ) ) 
go t o ( l 0 6 , l l � ) , j r f 2  
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"O 
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L . 4 9 0 C 
L . 4.9 1 1 1 0  
L .  4.9 2 
L . 4 9 3 1 '1 6  
L . 4 9 4 
L . 4 q s  
L . 4 9 6  1 '1 7  
L . 4 9 7 
L . 4 .C} 8 r. 
L . 4 9 9 1 1 2 
L . s n o  
L . 5 0 1  1 1 6  
L . S 'l 2  
L . 5 0 �  C 
L . 5 0 4  
L .  5.'l 5 1 1 5 
L . S n 6  
L . S 'l 7  C 
L . S n 8  
L . 5 'J 9 
L .  51 n 
L . 5 1 1  
L . 5 1 2  C 
L .  5.1 3 C 
L . 5 1 4  
L .  5.1 5  C 
L .  5.1 6 
L .  5 .1 7  
L . 5 1 8  
L .  51 9 C 
L .  5.2 0 C 
L . 5 2 1  
L . 5 2 2  C 
L . 5 2 3  
L . 5 ?. 4  r, 
L .  5.2 5 
L . 5 2 6 C 
L .  5.2 7 C 
L .  s v� 
L .  S ':! q  

E L I M I N AT E  R E STOR E FONT , F O NT CHANG E B ETW E E N  R E P ET I T I O NS  
k = k - 1 
k l = k 1 + 1  
k 2 = k  
k l n = k 2 - k l + 1 
j r t 3 = ?. 
con t i nu e  
� o  t o ( 1 1 6 , 1 1 2 ) , j r f 2  
.t\ n I') J: I MA L R E � Tf'H� r= J: "l NT I F I T H .l\ S B F HI R f: � 1 () V F n 
k = k +  ,. 
k ch ( k ) = l fon  
i r t = 1. 
j r t = l 
S '< I P � L i\ �1 1( �  1' FT � P.  C/ 0. ,  L E , H A  ·r, p LT  
�o to  ( 5 7 , 1 1 5 ) , j c r  
l c h = ch ( i k+ l ) 
i f ( ( i c h . m� . i h l ) . anrf . ( i c li . ne .  i p;n ) ) P.:O t o  5 7  
S K I P  'lN L Y  TO nm ,.,�  I N PUT L f t<.p::: 
i f ( rnod ( i k , i t h rec ) . eo .  0 )  �o t o  5 7  
i k = i k + 1  
p;o t o  1 1 5  
e n d  

B L O C K  OATA  - - - - - - - - - -
i mp l i c i t l o � i ca l • l ( 1 ) , i n te gP. r • 2 ( q )  
common / l o P,s / l h ( 3 2 ) , l g , 1 h l , l d , l fon , l rl e 1 ( 6 ) , l a t r ( 3 ) , l t x r ( 3 ) , 1 f n t ( 4 ) 
COMMon / t h l P. / i d e l { fi ) , nd k , i f l g ( P ) , nf l g , n h d , n l d l , q l g , q op l rl , q rf 
F L Afi S : MA r� '< ER ( J: J: ) , R FST"lR E J: () NT ( '1 F ) , F O MT ST()R t::( F S ) , L F �l') E R , F () NTS  ANO I G  
F ()NT ( 4 ) = J �= ANV � "l NT 
rf a t  a i f 1 �/  ' J: F ' , ' q F ' , ' i: s ' , ' L n ' , ' F M  ' , ' F 1 ' , ' F q ' , ' 1 r, ' / 
f1 E L I M I T F R  Mr n/\Y 
rl a t a  i d e l / 6 * '  ' /  
n E �A l f L  T f:RR(')R  MAR K E R� C l") R cnn E s  .\ �.m  T F. X T  
rla ta  1 a t r / Z 0 3 , 7 5 1 , ! q ij / , 1 t x r / Z 0 2 , Z 5 2 , Z 9 0 /  
n E F ,� t J LT�  �OR  Cm1M/\Nn , , � rn E n n F. n  T E XT , R E P F. AT n F L I M I T ERS ; f r,NOR F: , � cnn E  MAR K ERS  
LCM= $ ,  LMB = ,9< ,  L R P= # , U,N =  , L � L = ' ' ,  L AT C = "'  
da ta  1 dP. 1 / 7. S R , 7. S O , Z 7 R , Z 4 A , 7. 4 0 , Z 7 C/ 
rl� t a  l b l / ' ' / , l fon / 7. � 1 /  

..... ..... ..::.: 
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L .  5 3 '1  r. 
L . 5 3 1 
L . 5 3 2 
L .  5 3  � 
L . 5 3 Li 
L . 5 ) 5 � 
L . 5 3 6 r, 
L . s ·n 
L . 5 3 3  r. 
L . 5 3 9  r. 
L . 5 4 0 C 
L . 5 4 1  C 
L . 5 4 2 r. 
L . 5 4 3  
L . 5 4 4  
L . 5 4 5  r. 
L . 5 4 6  C 
L . 5 4 7 
L . 5 4 8  
L .  5 , � 9 
L . s s n  
L . 5 5 1  
L . 5 5 J  
L . 5 5 � r 
L .  5 5 ft r 
L . 5 5 S  r. 
L . s s r;  r. 
L . 5 S 7  � 
L . 5 5 �  r 
L . 5 5 ,..,  
L .  5 r, n  r. 
L .  S r;  1_ C 
L . 5 6 2  C 
L . 5 6 3 
L . 5 6 4  C 
L . 5 6 5  C 
L . 5 6 6  r. 

0 R I "l T I t J f. Of\ q ,V 1 FT  E R c:; c ') q G A  L L E Y l f f  A n  I �, G 
� a t a l h / ' n ' ' S ' ' 1 ' ' � ' ' O ' ' L ' ' L ' ' " ' ' 3 ' ' O ' ' O ' ' P ' ' L ' ' ? ' \ I  . I I I ' I ' I I I ' J  I I I I I I � I 1 ' !J ' , ' () ' , ' � ' , ' L ' , ' 5 ' , ' 0 ' , ' 0 ' , ' r. ' , ' � ' , ' C ' , ' I ' , ' , , ' , ' S ' , ' c ' , ' L ' , 

� ' C ' , ' "' ' , ' ' I  
� n rf  

S I  J 8  R () I I T  I f\! F. T A �  L � S 
C ') n E s  l\ J Jf1  T l\� L E S  � f") q  /\ S P F. C t t= 1 r. " I S Y. 

E " l P� I C' S : r. L t E C K - C Lt F. C K  rv�T cn � � r- r, r " F f1 s 1 1 � 1 0 c  P R") r � r., �� , s  Pi r. t "J r- ' ! S E '"' 
O P�1 N- G F. T '1 PT \R C()f' C F f") q  A n N f:M(HI I r  
') P r t  t - r, r- T '1 n T \ � C n '1 F: r. '"'�  ,., r, H .'\ � t\ C Tl: R 

i mn l i c i t l o p: i c .1 1 * 1 ( l ) , i ri t P <?: n. r * 2  ( q )  
eq u i v � l e n c P.  ( i f 1 � ( 4 ) , l p l rl )  
n E !. f "q T E R S  
F Q q  }VV! n l l  � ,n C Y  \ � A r. T � � c:;  
l o !'.'; i c :1 1 * 1 l <i cori P. ( 2 ) ,  l h P x ( 2 ) ,  l i r.o i r- ( 2 ) ,  1 rri n ( 2 )  

f\ <1 l l  i V a  1 � n C P ( Q Ii � X , 1 h P. X ( 1 ) ) , ( <1 ': O ·i P. 1 1 q CO  rl � ( 1 ) ) , ( i CO ri P. , 1 i CO rl P. ( 1 ) ) 
r: nrir.,o n i o u n ,  i o ,  J t , i n , i ,_., � 
r:oririo n / co u n t s / i n � l <" P: ,  i nli r P. c , i t 'i r P c , kh l k , i n l i n s ,  i � r f l , r.i r � r:n u , n c  
r:or,rinn / 1 o ?; s / l h ( � 2 ) ,  l o; , l h l , l ri , l fo n , l --f � l ( t; ) ,  l n t r ( 3 ) , l t x r ( 3 ) , l f n t ( Ld 
r: or,m'"' r, / t '"1 1  � / i 1 ( 4 ) , i '"1 l , i � t , n r1 ·� , i f 1 o: ( 8 ) , n f 1 ,r,; , n h rl , n 1 rl 1 , n l .<!'. , n o n  1 1  , ,, r f 

TH f:: r. r q_ L 0 '  / I t ! r, f1 � r � 0 r: r I r: I r. T '1 T '  l � n I S K S I� ? <"l , 4 '1 () I\ T TH  F: r. S I � 
f\ P. f'1  T ' -f f "--I I fl� C '1 P.'T'1'1 L T '\ P r:  ( \/ F: P S l ') M 5 )  

r. 1 1 r: r v 1 ' f() r r.  r. f) P  r, f 1 D r:' P1T T r., P 1 _ r: �  
i n t n o; f'.'.' r  i !") � r l · / 1 ( � I r> ' / 
T ,., � F (" t� r: (" ,, F. "' ti. r. 1'\ I ' ' s T C p:� � T "() R n ,., C P· I D'  ' T C I I  r 

S I ?. � 'l r.  r: "P 'T :V1R I\ Y = t- tn . l') c c n MT S  n �, "' t S K + 1 
rl a t ,1 n f o n  t / ,� / 

TY PE S E TT E R  r.nn F.  T�R L E S  
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L . 5 6 7  r 
L . 5 6 �  
L . 5 6 9  
L .  5 .7 ') 
L . 5 7 1  
L . 5 7 2  
L . 5 7 3 
L .  5 .7 4 
L . 5 7 5  C 
L . 5 7 6  C 
L . 5 7 7  
L . 5 7 � C 
L . 5 7 q  
L . 5 8 0  r, 
L .  5.f? 1 
L . 5 8 2  C 
L . 5 8 3 r. 
L . 5 8 4  
L . 5 � 5  
L .  5.8 f; 
L . 5 P 7  
L .  5 .8 8 
L . S P O  
L . S Q :)  
L . s o 1  
L . S q 2  
L .  5 i:p; 
L . 5 C) 4 
L .  5 .9 5 
L . 5 9 6 
L . 5 9 7  
L .  S.q 8 
L .  5 .9 9 
L .  6.0 0 
L . 6 0 1  
L .  6.0 2 
L .  G.O 3 
L .  6 0 1! C 
L . 6 0 5  
L .  6.0 6 C 
L . 6 0 7  
L .  6.0 R C 

f) P � R AT l n N s  T A R L � 
i n t e �e r * 2 o n t a h ( 2 5 G )  
rl � t a o o t a h / l , 3 * f , l q , 1 , � * l , 3 * 7 , 1 , 3 * 1 , 1 1 , 7 * J 0 , 2 * q , 1 7 , 1 R , l l * l ,  

1 2 8 , � * l , 8 * 4 , 3 , 4 , � , 3 , 4 , 2 * � , 2 , 1 5 , 2 * 5 , 4 , 2 • 3 , 2 * 2 , 3 , 4 , l E , 1 5 , 1 3 , 1 5 ,  
� 1 � 1 1 2 , 1 5 , 4 , 3 , 3 • 2 , 4 , 3 , 2 * 1 0 , 1 5 , l G , 1 3 , 2 * 1 5 , I � , 2 * 1 5 , 2 , 3 , 2 , 2 * 3 , 2 , 3 , 2 • 2 ,  
3 3 * 1 s , 1 2 , 1 s , 1 a • 4 , 1 5 , 2 * 1 6 , 1 5 , 1 2 , 1 s , 1 q , 9 . 1 s , 2 , 2 * 3 , 4 • 1 9 , 9 * 1 5 , 6 • 1 , 2 • 1 0 , 
4 3 * 1 5 , 4 * 5 , 3 , 4 , 2 * 3 , 2 * 2 , 3 , 2 , 5 * � , 5 * � , 7 , g * l S , 7 * 1 9 , 9 * 1 5 , 3 * 1 � , 8 * 1 5 , 
5 6 * 1 9 , 1 Q * l 5 , 2 * 2 , 3 , 4 , 2 * 1 g / 

t 1 N EMO N I C S  T A P  L E  
l of i c a l * l  Mn t a b ( l 6 8 8 ) / 1 G � R * ' ' /  
U S E '1  I N  '1. C A L C  
comMn n / �n t / n c O , q r�n 
w, . n i: r � "-1 EWH' I r. S 
rl n t a  1.t:r,n / 2 7 4 /  
H E X r. () f1 E S I'.: n R �� " l  E � 1 f1 M I C S T .� P L r:: 
� p,n:- , � 0 � 1 1 c 2 q yT E S , 1-f f_: x r nri E 1 Q v r c 
i n t P .r: P- r * 2 h x t a h  ( 2 7 4 ) / ' I r, ' , ?. n () , ' c • 4 

' , z n 1 , ' r. I ' , z '1 2 , ' c B ' , z () 3 , ' " 'T ' , z o 5 , 
1 ' � L ' , 7. '1 n , ' C r. ' , Z '1 7 , ' F n ' , 7_ " P , ' L r. ' , Z '1 q , ' C R ' , Z O "· , ' l I h. ' , 7. 0 � , ' Z '  '! ' , Z O r. , 
2 ' n /\ ' , 7. " n ,  ' f1 N ' , 7. n i= ,  ' '1� � ' , z 0 c ,  ' t. L ' , 7. 1 "l ,  ' 0s '  , 7 1 1 ,  ' P L  ' , 7 J. 2 ,  ' s L ' , z 1 3 ,  
3 ' T L ' , Z 1 4 , ' I A ' , Z 1 5 , ' I B ' , Z 1 5 , ' I � ' , Z l 7 , ' c; r. ' , Z 1 8 , ' 1 J c ' , Z 1 q , ' L n ' , Z ,. !\ , 
4 ' s r ' , z 1 P, , ' s s ' , z 1 c ,  ' s Y ' , i 1 f1 ,  ' , ! � , ' , ?. l c_: ,  ' , , s ' , ?. 2 o ,  ' I\ L ' , 7_ 2 1  , ' , 1 A • , z � 2 ,  
s ' , , � ' , 1 ,, 3 ,  • ,\ 1 ' , z 2 4 ,  · , , r. ' , 7. 2 s , ' c 1 ' , 7. 2 h , ' , , L ' , z :> 7 , ' �.1 T ' , z 2 e , ' E q ' , ?.. ,, 11 ,  
6 ' � J � ' , Z 2 A ,  ' F n ' , z 2 q , ' T A ' , 7. 3 '1 ,  ' T R '  , Z 3 l , ' TC '  , 7 3 2 ,  ' Tn '  , Z 3 3 ,  ' T l'= '  , Z 3 li , . 
7 ' T  F ' , Z 3 5 ,  ' T� ' , 7_ � f; ,  ' P t '  , Z 3 7 ,  ' T I  ' , Z 3 8 ,  ' T J '  , 7. 3 '1 , ' Tf'l '  , Z )  A ,  ' T S ' , Z 3 Q ,  

8 ' r q ' , z 3 c ,  ' T O • , z 3 '1 ,  ' T�1 • , 1. 3 F. ,  • T'1 • , z 3 c , ' � � 0  ' , z ti 1 , ' M c  ' , z 4 2 , ' � �  P ' , z i� 3 , 
'1 ' � 1 1 • , Z 4 h , ' t A A ' , z ri s , · � � "' ' , Z ti 6 ,  • w � ·  , Z h 7 ,  · �1 ,, , , 7 h 3 ,  ' "W ' , Z ti C) ,  • n s '  , z s 1 ,  
l ' qT '  , � 5 2 ,  ' Q L '  , Z 5 3 ,  1 '1 ° ' , 7 5 4 ,  ' n C ' , 7. 5 5 ,  ' nn •  , Z 5 6 ,  ' 'V 1 ' , Z 5 7 ,  ' .l\ .l\ 1 , 7 n 2 ,  
l ' AG '  , Z G 3 , ' An '  , Z 6 4 ,  ' '1.. r. ' , Z 6 5 ,  ' '\" ' , Z G G , ' .l\ l . .1

1 , Z fi 7 ,  ' A X '  , Z n 3 ,  ' AY '  , Z 6 <1 , 
2 ' AZ '  , Z n A ,  ' B A ' , Z 7 "l ,  ' R R '  , 2 7 1 ,  ' R C '  , Z 7 2 ,  ' R n '  , Z 7 3 ,  ' B F: '  , 7- 7 4 ,  ' R F '  , Z 7 5 ,  
3 ' B G ' , z 7 6 , ' n H ' , z 7 7 , ' � 1 ' , z 7 8 , ' n \J ' , z 7 9 , ' P, n ' , z R A , ' 8 s ' , z 8 8 , ' p, n ' , z s c , 
4 1 S N ' , Z AA. ,  ' S n '  , Z A R ,  ' S C '  , Z A C ,  ' S I ' , Z /\n , ' GA '  , Z R O ,  ' G R '  , Z R l , ' G C ' , Z R 2 ,  
S ' G n '  , Z R 3 ,  ' G G '  , Z R 4 ,  ' G I ' , Z B 5 , ' G I . ' , Z R G , • m1 '  , Z R 7 ,  ' G N '  , Z R 3 ,  ' GO '  , Z R 9 ,  
6 ' G P '  , Z R A ,  ' G0 '  , Z B ?i ,  ' G S '  , :u� c ,  · �r ·  , Z R n ,  • r,q • , Z R E ,  ' G Z '  , Z R F , ' LH ' , Z F A ,  
7 ' L x ' , z F B , ' L Y  ' , z F c , ' L z ' , z F n , ' 1.. T ' , z r. n , ' � B ' , z .A E , ' R T ' , z :\ F , ' F c ' , z A o , 
S ' R F ' , 2 9 0 ,  ' F S '  , 2 8 0 ,  • n c '  , Z ? C ,  ' n E '  , z 2 n ,  1 f' hJ ' , z g r. , ' n L '  , Z 2 J: ,  ' n R '  , Z l F ,  
g • n n •  , Z 9 /\ , ' n F '  , Z 9 R ,  ' n G '  , Z 9 C ,  ' n H '  , 7. q n ,  • n 1 ' , Z 'l F. ,  ' n K '  , Z 2 F. / 

S I Z E O F  MNT A B  
q rmn = 4 1  
START  OF  MNT AB 
q c O = l <J ?  
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L . t; O q C 
L . 6 1 ')  S 
L . 6 1 1  C 
L . 6 1 2  C 
L . 6 1 3  C 
L . 6 1 4 
L . 6 1 5  C 
L . 6 1 6  
L . 6 1 7  
L . 6 1 8  
L . 5 1 9  
L . 6 2 ')  5 
L . 6 2 1  r, 
L . 6 2 2  
L . 6 2 3  
L . 6 2 4  
L . 6 2 5 
L . 6 2 f) 
L . � 2 7  1 4  
L .  6 2 8 " 
L . 5 2 Q  
L . G 3 ')  
L .  c:; 3 1  
L . S 3 2  r, 
L . 6 3 )  
L . '3 3 4 
L . '5 3 5  r 
L • fi 3 f) 
L . G , 7  
L . '3 3 3  
L . 5 3 9  
L . 6 fJ 0  1 5  
t. . 6 4 1  r. 
L . 6 4 2 
L . 6 4 3  
L . 6 4 4  
L . 6 4 5  � 
L .  6 4 6 ti 
L . 6 4 7  1 0  
L . 6 4 �  1 1  
L . 6 4 9  
L . 5 5 0  r. 

� N� nc  � DE C I F I C n ATA  

I t !  I T l  A L  I <; I NG  
_ _ _ __ _ _  ... _ _ _  ,... _  

ci h l =q n t g (  l b l ) °' I J I L n lJ P � 1 MT ;'\ 3 � R rv 1 H X T ·" R 
rlo  5 i = l , k�n , 2 
ci cor:te = h x t � h ( i )  
ci h e x = h x t � h (  i + l )  
nn t ah ( qc a l c ( l q co rl P. , i P r r ) ) = l h P. x ( 2 )  
f: () tJT  I N l l F  
S E TT t Mr"; H F X T A R  r,0n F s I �! Y: l_.l\r, s AMO c n � I T S , F N S I J R l � ' n  CON S I S T F Nt.Y  \•/ I TY tWT .t\ �  
rl o  1 4  i = J. , n f l �  
i cnrlP. = i f l � ( i ) 
l i cn rl � ( l ) =nn t � � ( q ca l � ( l i c orl P , i P. r r ) ) 
l i co d � ( 2 ) = 1 h 1 
i f  l !',; ( i )  = i c n rl �  
c o n t  i n u P.  
s rT t G  
i co-1� = i f  1 r: (  n + 1 � )  
1 P: = 1 i C 0 1 P. ( J )  
Cl 1 P: =(l n t � (  1 o: )  
� r::r r p� r. 
i co rl � = i f 1 � ( 2 )  
ci r f =1 n t � ( l i cn rfP. ( l ) ) 
S J:T r. ') � !T c; I M C ') f lT f\.. P Q AY 
n f n = n f l o; - n fo n t  
10  1 5  i = l , n + o n t  
i c o --! � = i f  1 P- {  i + n f n ) 
1 f n t  ( i )  = 1 i cn rf P. ( 1 )  
con t i n u P.  
S ET  T I N G  O PT -� q \I l\ L I J  E F n R U) I N I F L G  ( 4 ) 
qop l rl =o p t a b { q n t � ( l p l rf ) + l ) 
l d = l g  
i f ( i P. r f l  . P.q .  0 )  �o to 1. 0 
i,1 r i t e ( i o 1 1 11 , 4 )  i e r f l  
fo rma t { / ' ( 2 3 ) ' , l X ,  1 3 , ' E '1�n1 c; P) l HJ f)  f") l J '1 1 � ' G P I I T I /\ LI S PJG ' / )  
\•t r  i t e { i o u p ,  1 1  ) 
f O rm rl t ( 1 p J I  T I A L f  <'; AT I () "' C rv., P L F T  F n 1 / ) 

r � t t t r n  

:i::,, 
'O 
'O 
CD 
::, 

x· 
..... ..... 
n 
0 
::, 
I"'+ 



L .  65 1 C 
L .  6 .5 2 C 
L .  6.5 � 
L .  6.5 4 C 
L .  6.5 5 
L .  6.5 6 
L . 6 5 7  
L .  6.5 8 
L . 6 S q  
L .  fi,6 0 C 
L . 6 6 1  C 
L .  6.6 ?. C 
L .  6.6 '3 
L . 6 6 4  C 
L . 6 6 5  
L . 6 6 6  
L .  6.6 7 
L . 6 6 8  
L . n 6 fJ 
L .  6.7 '1 
L . 6 7 1  
L . 6 7 2  
L . 6 7 3  
L . 6,7 4 
L .  6.7 5 
L .  6.7 6 
L . 67 7  
L .  6.7 R 
L . 6 7 9  
L .  6.8 0 C 
L . 6 8 1  C 
L .  6,8 2 
L . 6 8 3  C 
L . 6 8 4 
L . 6 8 5  C 
L . 6.8 6 
L . 6 3 7  C 
L .  6.8 8 C 
L .  n.?. Q 

L . 6 9 0  

CH E C K  V E R S I O N O F  PROGRM� - - � - - - - - - - - - - - - - -
en t r y c h e c k ( i f l c k )  - - - - - - -- --
i f  ( i p g c k  . e� .  i f l c k )  �o t o � 
w r i t e ( i ou p , h )  i f l c k , i n�ck  

6 fo rria t ( / ' ( 5 )  CH f: r. K  cnn E I S  1 , /\ l� , · l ' ! ST i:: A'1 m: ' , n 4 , ' : STO P 1 / )  
s to p  

8 r P. t u  r n  

C() f\1 \/ f: qT �>1 N EMmJ I c s  T ()  Y E Y  cnn i:: s  ,iV!n  � ET () PT .I\ � " .. �. L l l F  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
P n t r v  o n�n ( o h x , l rl x , l Mn , / J / , �x , * , * )  - - - - - - - - - - - - - - - - - � - - - - - - - - - -
j = j  + ? 
i f ( j • � t • .ri x ) r e  t u r n 2 
l rl x =nn t nry ( n ca l c ( l �n , i e r r ) ) 
i f (  i e r r  . ?;e • .  2 )  re t u r n  1 
q h e x = n n t .P: (  1 d x ) 
i f ( q h P. x  . e (! • .  q h l ) go to  5 4  

1 a o 0 h x = o  o t a  l .... ( q h e x +  1 )  
re t u r n  

5 4  w r i t e ( i ou p , 5 3 )  l nn ( l ) , 1 �n ( 2 )  
5 3  fo rma t ( / ' ( 7 )  M N EMON I C  1 , 2 A l , ' NOT I N  MNTAB L E ' ) 

r e t u r n  1 
e n t r y opch ( q h x , l rl x )  
q h e x = q n t g ( l d x )  
p;o to  1 0 0  
e n d  

S t l P, fWl JT  I N F  c nNV ( I ATC f) ,  L 1 �.! e n , L COO E ) 
PRn C E S S  cnMMA N n  srru M G S  r, c r 1 1\ q K E �  TA9 L E  
i rm l i c i t  l og i ca l * l ( 1 ) , i n t e s,;P r * 2  ( q )  
A f"H� l\Y S  C Q R  O R  I G I  MA L A t ' !"  f: 'P!V E qT[f"  Cr H1M/\Nf'  STR  I �,r, �  
l o� i c a l * l l code ( Mx l cod ) , l i n c� ( i nh f )  
n E  L I M  I T E '1 S  
�OR  H A Nn L I N� CHARACTE R �  
l n � i c a l * l  1 q corle ( 2 )  
eq u i v a l e nc e  ( i c h , l ch ) , ( q code , l q code ( l l ) 

x 
� ..... 

� "O 
"O 
(l) 
:J 
0.. ..... 
..... ..... 
() 
0 
� 



L .  6 9 1 C 
L . 6 9 2  C 
L . 6 9 3  
L . 6 q 4  
L . 6 9 5  
L . 5 9 6  
L . 6 9 7  C 
L . 6 0 8  
L . 6 Q 9  
L .  7 0 '1  
L . 7 '1 1  
L .  7 " 'J..  
L . 7 '1 7>  
L .  7 "1 ! L  
l .  7 n 5  
L . 7 'J S  � 
L . 7 " 7  
L .  7 '1 1  
L . 7 ') ')  
L . 7 1 1 
L . 7 1 1 
L . 7 1 2  C 
L . 7 1 3  C 
L . 7 1 4  C 
L . 7 1 5  
L . 7 1 C  3 0  
L . 7 1 7  C 
L . 7 1 2  C 
L . 7 1 1  r. 
L . 7 2 0  7 2  
L . 7 2 1 � 
L . 7 2 2  
L .  7 2  3 
L . 7 2 4 " 
L . 7 2 5 
L . 7 2 G  
L . 7 2 7  7 7  
L . 7 ? �  
L . 7 ? 'l  r 

F L AG ARRAY  
H � X  con F. s  C') �  F L I\G S  MAr n� E R ( � C ) , C() NT R F SF'lR F ( C R ) , J\ Nf') C () NT srnq E ( F S )  
P. Q  u i v  a l  P.n  C P.  ( l f f , i f l  g ( 1 )  ) , ( l r f , i f l  g ( 2 )  ) , ( l f s , i f 1 g ( 1 )  ) 
cor,non i ou-p , - i en. It -, i -A-, �wrl ------ - ·- -- - - -- - -· -- - - - -- - - . - - - --- - - . .  - - . 

con,mo n / cou n t s /  i n f l � P; , i nh r e c ,  i t h  r P. c ,  k h l '< , i n l i n s , i P. r f l , rr, r ec o u , n c 
comr,o n / l o7. s / l h ( � 2 ) , l � , l h l , l rl , l fon , l rl e l ( 6 ) , l � t r ( 3 ) , l t x r ( 3 ) , l f n t ( 4 )  
I T R L r: I E L s E '. l lf f  R E CI')  ".J I") p' s r: f) : I C r �  T (') I AT=  I n F. L 
C Qr,r,o n / t '°1 1 P. / i  C rr, ,  i rl( ) ) , i h 1 , i ;i t  , n ri !: , i f 1 g (  P ) , n f l P: ,  n h rf , n 1 i l , Q l g ,  Q O f)  l rf 

1 , q r f 
r. 0 '"'1M n n / rf i ,,, S / r, X l r: n ri , i n � f , i n C h ;:, r , k n r I C � S 
corimon / no i n t s / � 1 k f , i � , i l , i c , i h 
i c � = i h l  
j r n = l 
j r f  = 1  
i l = "  
L f: f\ '! f:  5 f') A. C F  C f') �  C l_ ,1\� S 
i f ( i c + 3 . �t .  mx l corf ) �o t o  1 5 5  
l corle ( i c + l ) = l  .P: 
l co rf e ( i c + 2 ) = l p-;  
l c o d P. ( i c + 3 ) = 1 p;  
i c = i c + 3  
C ') r 1  M A  �J f) s TR  I NG  s I NV n L V I w� r. / q , C ') � JT c; T ') q F. () R i: n "ff q i:: s T n � E AR F. p R E C E f) E f) 
p,y  F LAG  L C C : Z A0 : PO S l = C() • JT � F. ST')R f: ,  P'1S  2 = � 0 NT sro q E ,  P()S  3 = t: M n  m: L I  �J F 
PO I NT E R  T'1 C f R ST  � L I\G 
k f = i r: - 2 
r;o tn ( 7 n , 7 2 ) , j r n 

T E S T  � ') '1  E �m o c  q [ P F I\T r"n  R l r'I C K  - - - - - - - - - - - - - - - - - - - - � - - � - - - -
i f ( i l  . l t .  i r l )  � o  t n  7 F,  
� E P EAT TH E P, Ln C K  I rn T l  ,- 1 r:: s  
k r P. = i c  
v r h l = k r h + l 
r r c; r c n q r ') � m .t\ "1 '1 .I\ q '1 .'\ v '1 V f '1 r. L ,v - , 
i f ( i r t * ( k r� - k rh ) + k r � . l � .  � x l cn rl ) a0 t o  7 � 
"' r i t e ( i n u  D ,  7 7 ) i rl t , i " t:  I'"'. � 
fn rria t ( / ' ( ?. 7 ) q r- o r.:: AT J:" "'  r,n�1 • 1 ,t'\W1 , �, ' , 2 A 1 , '  nvn� c uv· 1 � 1 . r nf) [ A rH� A Y ' )  
J':O t o  4 2 
"f� I T F ') l fT q c ot:: \T � f'  rn�, � � t1. nn I RT  T f •H� S  

x 
<: ...... ...... 

> 
'O 
'O 
CD 
::::l 
0.. ..... 
.... .... 
() 
0 
::::l r+ 



L . 7 V) r. 
L . 7 , 1  
L . 7 3 " 
L .  7 ) )  
L . 7 � t� 
L . 7 'j 5  
L . 7 3 6  
L . 7 3 7  
L . 7 3 8  
L . 7 3 9  
L .  7 ll '1 
L . 7 4 1  
L . 7 4 2  r. 
L . 7 4 3  
L .  7 4 Ii 
L . 7 4 5  
L . 7 4 6  
L . 7 4 7  r. 
L .  7 ti R r 
L . 7 4 CJ  � 
L . 7 5 1  
L . 7 5 1  
L. 7 5 '> r. 
L . 7 5 3  
L . 7 5 4  
L . 7 5 5  
L .  7 5 ,;. 
L . 7 5 7 
L . 7 5 �  
L . 7 5 '1  
L . 7 5 '1  
L . 7 6 1  
L . 7 6 ?.  
t . 7 n 3  
L . 7 6 4  
L . 7 6 5  
L . 7 6 n  
L . 7 6 7  C 
L . 7 6 8  

7 7i 

3 3  

7 4  

3 2  

3 4  

7 5  
7 6  

3 C'J  
li () 

'J 7 
4 5  

1 c: � E s T f') q � c n N r c L I\ G I s � r.: r , c; F T R r ,I\ � , c Y 
i f ( q n t g ( l code ( k re) ) . ne .  q r f )  go to  3 3  
i f ( q co�n p ( l co de ( k r h l + l ) , l cn � � ( k r � - ! ) )  . l t .  2 )  �o t o  3 3  
i c = i c - 1. 
v. r h 1. = 1< r ..-, 1_ + l 
k r e = k r e - l  
j r f  = 2 
do 7 4 i = 1 ,  i r t  
rlo 7 4  j = k r h J. , k r e  
i c = i c +  l 
l codP. ( i c ) = l corfP ( j ) 
r,;o t o  ( 3 4 , � 2 ) , j r f 
J\ n n c I �L'\ L f1 r ST  '1 q C: c r p  'T 1 F I T i ,  \ S f1 F. n J 1 r. WW F. n 
i c = i c + l  
l co1P. ( i c ) = l co�0 ( k r 0. )  
j r p = l  
j r f  = �-

Hf=" X T  � r: ,  , , � , T � n 

r:on t i n u�  
c � 1 1 � P 1 i M ( 1 i n c � , � l 7� , ,1 � n , , E 3 , , 7 5 � , � 7 5 , � 1 4 � )  
r.H '\ 'H\r.r r q  �!"T � f"\ F. I _ I • 1 1 T F t� l")O c q _ /\ " 1 1'(  
v, r i  t� ( i o 1 1 0 , 4 0 )  
fo rnvl t ( / ' ( e; )  1 • o rH 1 �  f"\ q_ 1 �qT r- � ' ) 
1 c '1 = 1 i nc � < i 1 ) 
i 1 = t 1 + 2  
i f { i 1 • ?; t .  i nh f )  �o to  1 1� 8 
1 q CO rl � ( J. ) = 1 i n C -1 ( i 1 - 1  ) 
1 (1 corfe { 2 ) = 1  i n � -1 ( i 1 )  
w r i t P. (  i on r, , 4 5 ) i r: ..., , ri co1� , i rt t ,  i .� t cri , l e,;  
fo rr,� t ( ' " r t. l M t T i:: q  ' , A I , '  ;V!n w,1 n1n •J 1 r, ()q T� XT  ' ,  t\ 2 , ' , "' 1 , 2 <'\ 1 , '  ry 

l E P LAC En  � y  1

1 1 2 1 , 
i e r f l = i P. r f l + 
i c = i c + l  
i f ( i c  . g t .  Mx 1 co 1 ) �o t o  1 5 5  
1 CO rl e ( i. C ) = 1 p; 
LOOK  i:nR  N E X T  COMMANO f}q T f. XT  n E LI M l  T E R 
i i l = i l 

..... 

:t=
"t, 
"t, 
(I) ::s 
0. ..... 
I-' 
I-' 

0 
0 
::, rl-



L . 7 6 ')  
L . 7 7 0  
L . 7 7 1  
L . 7 7 2  
L . 7 7 3  
L . 7 7 4 
L . 7 7 5  
L . 7 7 6  
L . 7 7 7  
L . 7 7 P.  
L . 7 7 9  

C 
\,,, 

C 
C 

L .  7 � 0 
L . 7 � 1  
L . 7 8 2  
L . 7 8 �  
L . 7 8 4  
L . 7 � 5  
L . 7 8 fi  
L . 7 � 7  
L . 7 8 P  
L . 7 � q  
L . 7 9 0  
L . 7 9 1  C 
L . 7 9 2 r. 
L . 7 9 3  C 

r 
C 

C 

C 

4 7  

7 5 0  
7 8  

L . 7 9 4  4 9  
L . 7 9 5  
L . 7 9 6  C 
L . 7 9 7  7 1  
L .  7.9 8 
L . 7 9 9  
L . 8 0 0  
L . 8 0 1  C 
L . 8 0 2  6 3  
L . 8 0 3  
L . 8 0 4 C 
L . 8 0 5  6 5  
L .  8 () 6  
L . 8 '1 7 

rlo li 7 i = i i 1 , i n h f  
c a l 1 d e l i m ( 1 i nc rl , ,9i l 7 0 , \l O O , .ll.i 6 3 , \ 7 5 0 ,  ', 4 7  , ,9il 4 8 ) 

con t i n u e  
.�O t o  1 5 Q  

? E P E AT F. n  STR I NG - - - - - - - - - - - - -
PR E V E NT M F: ST I NG 
�o t o  ( 7 � , 1 4 5 ) , j r o 
i l = i 1 + 4  
i f ( i 1 . � t .  i nh f ) 1;0 t o  1 4 8  
" !n . n J:  P. F P F.T I T l () �J <; 
c a  l 1 n tJM ( i r t  , 1 i n c 1 ( i 1 - 3 ) , 1 i n c '1 ( i 1 - 2 ) , 1?1 4 2 ) 
L. l: <; S  1. c 11 p  c 1 R ST �() l t "J n 
i r t = i r t - 1  
i f ( i r t . � t .  O ) j r n = ? 
t c N �T4 '1 r  ST�  1 "-I G 
ca l l n u� ( i r l , l i n c � ( i l - 1 ) , l i n c 1 ( i l ) , � 4 2 ) 
nm () C  STR I M � 
i r l = i r l + i l 
k r b = i c  
P, O  to  7 6  

T E  X T ur n E n  f) E f') I N C I')�� �tV! f') s TR I MG  - - - - - - - - - - - - - - - � � - - - � - - - - � - - -
c a 1 1 d e 1 j r, ( 1 j n C d , & 1 7 n , 1�U () 0 1 ,t't 6 5 1 ?i 7 5 0 -, R� 7 1 , � 1 4 8 ) 
.P;O t o  6 5  
I N S E RT R L A� K S  I N  I M � �nn �n  R E XT  
i c = i c + l  
i f ( i c  . gt .  �x l corl ) �o t o  1 5 5  
l code ( i c ) = l i nc d (  i 1 )  
p;o t o  4 () 
TH  E CH  AR ACT  E R  F O L  L OhJ I N G  Pt 
i l = i l + l 
i f ( i 1 . gt .  i nb f )  .�o t o  1 4 8  
1 1 S I NG O PTAP.  rn CH F.: r. !<  T F XT EM� F nn E n  I n  cn ,��- 1 ANf)  STR I �J G S  
c a l l opch ( q h x , l i n c rl { i l ) )  
P,O to ( 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , 6 0 , fi 0 , 6 0 , 6 4 , 6 4 , 6 4 , 6 6 , 6 8 , 6 0 , 6 0 , 6 0 ,  

1 6 0 ) , q h x  

[ 

:x:,, 
'O 
'O 
CD 
:::J 
0.. ..... 
� � 
0 
0 
:::J rt-



L . 8 0 8  C 

t :  �·£ � F; Q  
6 ? 

L . 8 1 1  7 " 
L . 8 1 2  
L .  81 3 
L . 8 1 4  C 
L .  81 5 6 4  
L .  8.1 6 
L .  81 7 
L .  81 8 r, 
L .  8.1 9 6 6  
L . 8 2 0  
L .  8.2 1 
L . 8 2 2  
L . 82 3 C 
L .  82 4  6 8  
L .  8 .2 5 6 9  
L . 8 2 6  
L . 8 2 7  C 
L . 8 2 8  C 
L . 8 2 q  r. 
L . 8 3 '1  C: 
L . 8 3 1  1 fl 0 
L . 8 3 ?  
L . 8 3 3  
L .  8 .3 4 C 
L . 8 3 5  2 1 "  
L .  8.3 n 
L .  8 3  7 
L . 8 3 8  
L .  8,3 q C 
L . 8 4 0  2 2 0  
L . 8 4 1  
L . 8 4 2  
L . 8 .4 3 C 
L .  8.4 4 2 5 0  
L .  8.4 5 2 5 5  
L .  8 .4 6 

J T O  1 1 ,  1 7  T '1  2 0 = F. R RnR . T Y P E S ETT E R  cn � ,MAM!l  � OT T F. XT  
\ 'lr i t e ( i oy p  o 2 ) l i n c rl ( i l ) 
fo rrnct t ( /  t 1 7 ) PH� f n n t: n  T F. XT ' , Z ? , ' I S  n nT  f g r n 1 c 1 ) 
l q corle ( l ) = l  i n c rl ( i l )  
l ri cori e ( 2 ) = l h l 
p;o to  4 2  
1 2  T ()  1 4 = I N S E PT t:ONT ,  H E X  C'1f1 F. ,  R E ST n q r=.  � o �H F L AG 
q h x =q h x - 1 1  
c a l 1 c h fo n ( l co riP. , l f f ,  1 f n t ( q h x ) , l i n c ri ( i l ) , 1 r f  , ,'H 5 5 ) 
r,o t o  4 9  
1 5  = N n F O N T  C �� Ml G E 
i c = i c + l  
i f ( i c  . g t .  Mx l cnrl ) g o  t n  1 5 5  
1 cod e ( i c )  = l i n c d ( i 1 )  
.f;O t o  4 <)  
1 6 = CH ARACT FR  NnT ()� n 1 s K  
w r i t e ( i o u p , 6 9 )  l i n c � ( i l ) , l i n crl ( i l ) 
fo rma t ( / ' ( 2 5 }  ' , A l , ' ( · , Z 2 , ' ) ' , ' I S  Nf)T ml TY P E S ETT E R  n 1 s K 1 ) 
�o t o  4 2  

C OMMAtl '"'  - - --- - - -- �  
r, F T  H E x c n n F r: n � �o I F .r  � '1 �, I c 
c a l l o pMn ( q h x , l h x , l i n c � ( i l + l ) , i l , i n h f , � 4 2 , � 1 4 8 )  
�o t n ( 2 1 n , 2 2 n , 2 2 0 , 2 2 0 , 2 1 � , 2 6 0 , 2 1 n , 2 s n , 2 8 n , 2 8 n , 2 8 0 , 3 2 0 , 3 2 0 , � 2 0 , 3 2 n  

1 , 3 2 0 , 3 ?. 6 , 3 2 6 , 2 5 0 , ) 4 0 ) , q h x  
1 , 5 = f N S r:" R.T H F X  c n n F  /\ � In r. n r·n t �' ' ! F  
i c = i c + l  
i f ( i c  . � t .  Mx l co rl ) �o t o  1 5 S  
l corle ( i c ) = l h x 
P,O t o  3 '1  
2 , 3 , 4 = 1 N S ERT  �nMT , .t\f)n t T l '1 N .t\ L  C H A P.  H E X , A �l ll L F F  .ANO L R F  C L AG S 
j = rt h x - 1  
c a l l  c h fon ( l corle , l f f , l f n t ( j ) , l h x , l r f , � 1 5 5 ) 
.P; O  to  3 0  
1 9 = E RROR : UN AS S 1 G N E O  H E X  COD E 
w r i t e ( i ou p , 2 5 5 )  q code 
f o rma t ( / '  ( 8 ) ' , A 2 , ' H AS NO H E X  con t=. ' )  
go t o  4 2  

? 
.!:::; 

:J::
"O 
"O 
(1) 
;:) 
0. ...,_ 

I-' 
I-' 

0 
0 
;:) 
r+ 



L . 8 4 7  
L . 8 4 8  
L .  8.4 9 
L .  8. 5 0 
L .  85 1 
L .  8.5 2 
L .  8.5 3 
L .  8.5 4 
L . 8 5 5  
L . 8 5 6  
L .  8.5 7 
L . 8 5 �  
L . 8 5 Q  
L . 8 � 0  
L . 8 6 1  

. L . 8 6 2  
L .  8.6 3 
L . 8 6 4  
L . 8 6 5  
L . 8 fi 6  
L .  8.6 7 
L . 8 6 8  
L .  8.6 q 
L . 8.7 () 

C 
2 6 0  

C 
2 7 0 

C 
2 8 0  

C 
� 2 0  
3 2 5  

r. 
3 4 Q 

r. 

C 
3 4 5  

L .  8.7 1 C 
L .  8.7 2 C 

3 2 6  L .  8 .7 3 
L .  8.7 4 
L . 8 7 5 
L .  87 6 
L .  8.7 7 C 
L .  8.7 8 
L .  8 .7 9 
L .  8,8 'l C 
L . 8.8 1 3 2 8  
L . 8 � 2  3 3 0  
L . 8 8 3  
L . 8 8 4 
L .  8.8 5 
L . 8 8 6  
L . 8 R 7  

C 
3 3 2 

6 = t N S E RT F O NT STOR E con E ANn F F  F LAG I N  POS 2 
c a l l ma r k { l , l code , l f f , l h x , l f s , & 1 5 5 ) 
go t o  3 0  
7 = J N S E RT F F  F L AG I N  pns 3 � n q  C R  L E  H A  OR LT 
ca l l  ma r k { 2 , l code , 1 f f , 1 h x , 1 g , & 1 5 5 )  
�o t o  3 0  
8 , 9 , 1 0 , l l = I N S F RT H E X cnn E  ANO F'l l l.0 1.� I N G  n t G I T S 
j = q h x - 7  
c a l l fo l l ow { j , l code , l h x , l i n c d , & 1 5 5 , &1 4 8 ) 
p;o t o  3 0  
1 2  T O  1 6 = F R D.O� : K EY !V'lARl1  CH h.R ,.� r)T T E  L E PR I  N T F. �  Cf1MMANn 
w r i t e ( i ou p , 3 2 5 )  q code 
f o r ma t { /  ' ( q ) ' , A 2 , ' I S A '< F: YR()  AR  f1 CH A q • ' )  
.P;O t o  4 2  
2 0 = U L , CH  A R  �� /\ V R (1 l l  I R E f=r1N T C H  AM�  F: 
i f ( q n t � ( l d )  . nP .  q l � ) �o to  3 4 5 
L E AO CH .l\.R AV A I L A R L E  I N  /\ L L  FnNTS  
i c = i c + l  
i f ( i c  . gt .  Mx l cod ) � o  t n  1 5 5  
l code ( i c ) = l h x 
?,O to  3 0  
L E A n  CHAR  R E n l l l R l: S  C H A M G E  O F  FO MT 
ca l l  c h fon ( l code , l f f , l d , l h x , l r f , &1 5 5 )  
.P;O to  3 ') 
1 7 , 1 8 = 1 N S E RT F L AG�  != Q R  L E An ER n q  RU L E  CHAR :\ CT E R  
T E S T  I F  RU L E  ()R  L F: An ER CH /\!1 • .  I S  E B CD I C OR  F ROM n 1  S K  
i l = i l + l  
i f ( i 1 . g t .  i n h f ) go  t o  1 4 8  
l ch = l i nc d ( i l ) 
i f ( i Ch  • n.e • , i C 111 ) .P; O t O 3 2 8 
C HAR . ,F ROM  n I S K  
ca l l  o pmn ( q cf , l ch , l i n cd ( i l + l ) , i l , i n b f , � 4 2 , & 1 4 8 ) 
p;o to  3 3 0  
CHAR . I S  E R C'1 1 C  
ca l l  opch ( � c f , l c h )  
�o t o ( 3 � R , 3 � 4 , 3 � 4 , 3 3 4 , 3 3 4 , 3 3 8 , 3 3 8 , 3 , 8 , 3 3 8 , 3 � 8 , 3 3 8 , 3 3 3 , 3 � 3 , 3 3 3 , 3 3 2  

1 , 3 3 6 , 3 3 8 , 3 3 8 , 3 3 8 , 3 3 R ) , q cf  
5 ,  J. S = C f l RR E NT F '' NT R Fn r ! I q F.!") f ')q  L E /\fl !=" R  n� R I I L E  CH AR A CT E R  
i c = i c+ 3  
i f ( i c  . �t • . Mx l cod ) g o  t o  1 5 5  
i f ( i ch . ne .  i b l ) go to  3 2 9  

..... 

� 
'O 
'O 
(1) 
;:l 
0.. ..... 
....., ....., 
() 
0 
;:l 
C"T 



L . 8 � 8  C 
L .  8}l q 
L . 8 Q O  
L . 8 9 1  3 2 q  
L . 8 Q 2  � 3 1  
L . 8 9 3 
L . 8 9 4  
L .  8. 9  5 
L . 8 9 6 C 
L .  8.9 7 3 3 3  
L . 8 9 8  
L . 8 9 9  3 3 4  
L . 9 0 0  3 3 5  
L . 9.0 1 
L . 9 0 2  
L . 9 0 3  C 
L . 9 0 4 3 3 6  
L . 9 0 5 3 3 7  
L . 9 0 6  
L . 9 0 7  C 
L . 9 n 8  3 3 8  
L .  9.0 Q 3 3 q  
L . 9 1 0  1 4 0  
L . 9 1 1.  
L . 9 1 2 
L . g 1 3  C 
L .  91 4 C 
L .  91 5 C 
L . 9 1 6  1 t� 5 
L . 9 1. 7  1 4 n  
L . 9 1 8  
L . 9 l q  
L . 9 2 0  1 4 � 
L .  9.2 1 1 4 9  
L . 9 2 2  
L .  9.2 3 
L .  9.2 4 1 5 0  
L .  9.2 5 1 5 5  
L . 9 2 6  1 6 0  
L .  9,2 7 
L . 9 2 8  C 

l F q I I L C: I S � L A �  I V. , PR  E C f. n I � G F n NT  �1 u ST  q E � L AN K 
l code ( i c - 2 ) = l h l  

p;o  t o  3 3 i 
l c orle ( i c - 2 ) = 1 fo n  
l c o rl e ( i c - l ) = l h x 
l co de ( i c ) = l c l, 
i f ( q h x  . e q .  qo p l � )  l � = l � 
go t o  3 0  
?. T O  4 , 1 2  TO  1 4 = F ONT CH AMr, E R E OU I R En 
<i c f =q c f - 1 1  
go t o  3 3 5  
q c f = q c f - 1  
c a l l l e a d e r ( l code , l f f , l r f , l f n t ( q c f ) , l h x , l c � , & 1 5 5 ) 
i f ( q h x  . eq .  q oo l rl )  l rl = l f n t ( q cf ) 
go t o  3 0  
1 6 = CH A R A CT E R  NnT AVA i L AR L E  r)N TY P E S ETT E R  0 1  S K  
w r i t e ( i ou n , 3 3 7 )  l i n c d ( i l + l ) , 1 i n e rt ( i l + l )  
f o r�a t ( / '  ( 1 0 )  L E An fq CH AR ' , A l , ' ( ' , Z 2 , ' ) ' ,  1 I S  MOT m,1 TH E f1 1 S K ' ) 
go t o  1 4 0 
1 , 6 T n 1 1  0 q 1 7 TO  2 0 = P'IV A L  I n - I S A CO  MM AM  n 
\•.i r i t e ( i o u o , 3 3 '1 ) l i n c rl ( i l + l ) , l i n c rl ( i l + l )  
fo rMa t ( / ' ( 1 1 )  ' , A l , ' ( ' , Z 2 , ' )  : I NV A L l n  L F An f R  C HARA C T E R ' )  
i l = i l + l . 

i f ( i l  . 1.7: t .  i nh f ) �o t o  1 4 8  
f; O t o  t.i 2 

J:: R qflR  R E Pn f1 T S  

"' r i t e ( i o t I n , 1 Li n ) i a t , i a t c d 
fo rma t ( ' / ' ( l q )  N E ST E n  R E PET I T l rJ MS I N  ' , 2 A l ) 
i P- r f l = i e r f l + l 
p;o t o  L� ?. 
w r i t e ( i ou o , 1 4 q )  i a t ,  i a t c 1  
fo rma t ( / ' ( 1 8 )  COMMANn STR I N G I N  ' , 2 Al , ' T R U N C AT E O : L E NGTH > L I N C n  

l AR RAY ' )  
i e r f l = i e r f l + l  
i f ( i c . l e .  rnx l cod ) go t o  1 7 0  
w r i t e { i ou p , 1 6 0 ) 
fo rma t { / '  ( 1 2 )  L COO E ARRAY F I L L F n : STO P ' / )  
s to p  

..... ..... c 

� 
'"O 
'O 
(l) 
;:J 
0. ..... 
I-' 
I-' 

0 
0 
;:J 
rt 



L . :J Z Y C 
L . 9 3 0  C 
L . 9 3 1  1 7 0  
L . 9 3 2  
L .  9.3 3 
L . 9 3 4  1 7 5  
L . 9 3 5  
L . 9 � 6  1 8 0  
L .  9.3 7 
L . �n 8  r. 
L .  9 .Vl C 
L . q 4 0  
L . 9 4 1  C 
L . 9 4 2  
L . 9 4 �  
L . q 4 4  
L .  9 .4 5 
L . 9 4 6  
L .  9.4 7 
L . 9 4 8  C 
L . 9 4 9  
L . 9 5 0  
L .  95 1 
L .  9.5 2 C 
L .  9.5 3 5 1  () 
L . 9 5 4  5 1 5  
L .  9.5 5 
L . 9 5 6  
L .  95 7 C 
L . 9 5 8  5 2 0  
L . 9 5 9 
L . q 6 o  
L .  9.6 1 
L . 9 6 ?.  
L .  9.fi '2j 
L . 9 6 4  5 2 3  
L . 9 o S  
L . '1 6 6  S 2 5  
L .  9.6 7 
L . 9 6 R  
L . 9 6 9  
L . 9 7 0  

E N D  O F  S T K I  NG -- -- - - - -- -- - - - - - --
n c = i c - k f  + 1  
i f ( n c • 1 e • . i mh r e  c ) � o t o 1 8 0 
w r i t e ( i ou p , 1 7 5 ) i a t , i a t c rl , n c , i mh re c  
fo rma t ( / ' ( 2 0 )  L E NGTH � �  ' , 2 A l , ' = ' , 1 4 , '  � x r E En s  T A P F  R E CnR n = ' , 1 4 ) 
i e r f l = i e r f l + l 
r e t u r n  
P. n d  

- � - - � - - - - -- - � - - - � � - - - � - -- - - - - - - -
<; I I R R() I IT I N J:: KT E S T (  K C M ,  c •n 
PROC F 5 <; 1 N G TE XT 
i rin l i c i t 1 og i c n 1 * 1 ( l ) , i n t P. �P. r * ?.  ( o )  
l og i c a l * l c h ( i nc'i a r ) , kc h ( kouch s )  
c ommo n  i ou o ,  i o u t ,  i n , i ,•ri 
c ommon / l ogs / l h ( '2j 2 ) , 1 � , 1 b l , 1 rl , 1 fo n , l de l ( 6 ) , l a t r ( 3 ) , l t x r ( 3 ) , l f n t ( 4 ) 
comnon  / rl i ms /�x l co d , i n b f , i n c h a r , ko u c � s 
c ommon / oo i n t s / k , k f , i k , i l , i c , i h  
T�A N S F E R  N E X T  CHAR  S l l R J E CT TO  '1 PTAR  R E QU I R EM E NTS  
ca l l  o pc h ( q h x , c h ( i k ) )  
�o to ( 5 1 0 , 5 l n , s 1 0 , s 1 0 , 5 1 Q , 5 1 0 , 5 1 0 , 5 1 0 , 5 1 � , 5 1 0 , 5 1 0 , 5 2 0 , 5 2 0 , 5 2 0 , 5 3 0 

1 , 5 4 0 , 5 1 0 , 5 1 0 , 5 1 0 , 5 1 0 ) , q h x  
1 T ()  1 1 , 1 7  T0 2 0 = E R RO � : TY P E S FTT E R  cm.1Ml\ �r n  I N ST E An I') �  T E X T  C HAR A C T E R  
w r i t e ( i ou p , 5 1 5 ) c h ( i k ) 
fo rr,a t ( / ' ( 1 3 )  H F. X  cnn E ' , Z 2 , ' I S  t JOT AM  F R C O t C CH ARACT E R ' ) 
c a l l e r re p ( ch , k ch , l t x r )  
p;o t o  5 5 0  
1 2 , 1 3 , 1 4 = 1 N S ERT S PF C I F t E n � nNT , H F X  con E , ,NO  R E STOR E � � NT 
q h x = q h x - 1 1  
i f ( q h x • e.q • q n t ?.:  ( 1 f o n  ) ) .r,; o t o  5 3 0 
k = k + l  
i f ( k + 2  . l e • . kouch s )  � o  t o  5 2 5 
1<. r�= ko u c h  s - k  
cfo 5 2 3 i = 1 ,  k rfll 
k c li ( k + i - 1) = 1 �  
c � l l w rou t ( k ch ) 
k c '1 ( k ) = l f n t ( 0 � x ) 
k c h ( k+ 1 ) =c h ( i k ) 
k c h ( k + ?. ) = l fo n  
k = k + 2 
p;o to  5 5 0  

I-'• 

> 
'O 
'O 
CD 
;:l 
0.. 
I-'• 

,._, 
I-' 

0 
0 
;:l 
r-t-



L . 9 7 1  r, 
L . 9 7 2 
L .  97 3 

5 3 0  

L .  97 4 
L . q 7 5  
L . 9 7 6  
L . '1 7 7 
L . g 7 g  

5 3 4  
5 5 Q  

C 
5 4 0  
5 4 5  L .  97 9 

L . 9 8 '1  
L . 9 8 1  
L . 9 8 2  
L . 9 8 3  C 
L . 9 8 4  C 
L . 9 8 5  
L . g 2 5  C 
L . 9 8 7  
L . 9 3 8  
L . 9 8 9  
L . o q n  
L . 9 9 1  
L . qq 2  
L . q q �  
L . 9 q 4  
L .  9.9 5 
L . 9 g 6  r.. q ()  
L . 9 ti 7  
L . q q p  
L . g q q  
L 1. 0 n !')  C 
L J. 0 0 1  7 3 'l  
L l 0 0 2  
L l 0 0 3  
L l 0 0 4  C 
L l () () 5  7 4 0  
L l 0 0 6  
L l 0 0 7  
L l 0 0 8  
L 1 0 0 9  
L 1 0 1 0  7 5 5  

J 5 =NO  F ONT  CHMI G F  
k = k + l 
i f ( k  . l e .  kouch s )  go to  5 3 4 
c a l 1 , . ., r o u t ( k c h, ' 
kc h ( k ) = ch ( i k ) 
r e t u r n  
1 6 = CH AR A CT E R  N 0T ON  n 1 s K 
\'I r i t P. ( i O u r  , 5 !+ 5 ) C h  ( i k )  , Ch  ( i k ) 
fo rma t ( / ' ( l li. )  ' , A l , ' ( ' , Z 2 , ' ) ' , '  I S  NOT () �., T Y P E S ET T E R  n 1 s K ' ) 
c a l l e r r e o ( c h , k c h , l t x r )  
;;o t o  5 5 0  
P. n rl 

S l J B RnUT I N E  H E N"' ( KCH , KON ) 
PRO C E S S I N G if f i\r t N G P t'\. � /V1 �T � � c;  
i mp l i c i t l o ."; i c a l * l ( l ) , i n t e .P.: � r * 2 ( q )  
l n � i c a l * l � ch ( kouch s )  
common i o u p  , i o u t  , i n , hr d 
cor,r,on / cnun t s / i n f l ct .P-: ,  i ri� r� c ,  i t h n� c , k h l k ,  i n l i n s ,  i e r f l  , rn r P. co u , n c  
common / l o �� / l h ( 3 2 ) , 1 � , l h l , l d , l fon , l � e l ( 6 ) , l � t r ( 3 ) , 1 t x r ( 1 ) , l f n t ( 4 ) 
comrion / t h l P / i �e l ( 6 ) , n� k , i f l � ( P ) , n f l � , n h d , n l rl l , q l � , � op l d , � r f 
common / rl i r,s / mx l cod , i nh f , i n c h a r , kou c � s 
common / po i n t s / k , k f , i k , i l , i c , i h  
i h = kon  
con t i n u P  
ca l l  o pmn { q h x , l h x , l h ( i h + l ) , i h , n h d , & 6 9 0 , , 8 0 0 )  
P, O  t n { 7 3 0 , 7 6 0 , 7 6 0 , 7 G 0 , 7 � 0 , 7 1 0 , 7 3 0 , 7 4 0 , 7 4 0 , 7 4 0 , 7 fi 0 , 7 6 0 , 7 6 0 , 7 5 0 , 7 6 n ,  

1 7 6 0 , 7 6 0 , 7 6 0 , 7 5 0 , 7 � 0 ) , qh x  
' N s E n  T H F.  X r. n n E A �i n r. n �n ' M '  I F:  
k = k + 1. 
k ch ( k ) = l h x 
go t o  6 9 0  
COMMA M n  FO L L n ' ·! E n  R Y  n '  G I  T S  
ci h x = n h x - 7  
k = k + l 
k ch ( k } = l h x 
do  7 5 5  i = l , q h x  
k ch { k+ i ) = l h ( i h + i ) 
con t i n u e  

::r:::,, 
'O 
'O 
(D 
;:J 
0.. x· 
..... ..... 
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0 
;:J 
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L l O l l 
L 1 0 1 2  
L 1 0 1 3  
L 1 0 1 4  
L 1 0 1 5  
L 1 0 1 6  
L 1. 0 1 7  
L 1 0 1 8 
L l O l O  

C 
7 � ') 
7 7 ri 

8 0 n 
L 1 () 2 "  
L l 0 2 1  C 
L 1 0 2 2  r 
L 1 0  2 "1i 
L l 0 2 4  
L 1 0 2 5  
L l '1 2 G  
L l fl 2 7 
L l n 2 8  
L 1 0 2 9 
L 1 0 3 0  
L 1 0 3 1  
L 1 0 3 2  
L l 0 3 3  
L 1 0 3 4  
L l 0 3 5  
L 1 0 3 6  
L l 0 3 7  
L l 0 3 8  
L 1 0 3 9  
L 1 0 4 0  
L l 0 4 1  
L 1 0 4 2  
L 1 0 4 3  
L l 0 4 4 
L 1 0 4 5  
L J. "  ,� h 

C 
6 0 0  

C 
6 1 0  

C 
6 ?.  0 
6 2 5 

6 3 0  
C 

L 1 0 4 7  
L l rJ 4 8 
L l 0 4 q  C 
L l  r, s n  
L 1 0 5 l  C 

6 4 () 
6 5 0 

k = k + o h x  
i h = i h + q h x  
g o  t o  6 9 0  
r-mr A H F. .�n  I N G  p� I MT PMU\ t � FT C. R  
w r i t � ( i ou p ,  7 J r) )  l h (  i h - 1 ) ,  l h (  i h ) 
fo r"'1a t ( ' ( 2 6 )  ' , 2 Al , ' , ,  Mf')T  0t?n" t r) E n  i: r, q  l "J H E/\f1 1 MG  cn , 1M A "·' "' S ' / ) 
i e r f l = i e r f l + l 
P; O  to  n 9 0  
re t u r n  
,=, n  r! 

S t l R R" l ! T  I N E  I M S F OM ( F. M ,  L D1 ) 
i mp l i c i t l op; i c n l * 1. ( 1 ) , i n t e p;e r * 2 ( o )  
l o � i c a l * l  er, ( 3 )  
common i ou o , i o u t , i n , i wrl 
common / coun t s / i n f l a g , i mb re c , i t h re c , kb l k , i n l i n s , i e r f l , m re cou , n c comrion / l o � s / l h ( 3 2 ) , 1 R , l h l , l d , 1 fnn , 1 �e 1 ( 6 ) , 1 a t r ( 3 ) , 1 t x r ( 3 ) , l fn t ( 4 )  q j = O  
c a l 1 o pc h  ( qm ,  l erri )  
� o  t o ( 6 4 0 , 6 0 0 , 6 0 0 , 6 0 0 , 6 2 0 , 6 4 0 , 6 4 0 , 6 4 0 , 6 4 0 , 6 li 0 , 6 4 0 , 6 1 0 , 6 1 0 , 6 1 0 , 6 2 0  1 , 6 4 0 , 6 4 0 , 64 0 , 6 4 0 , 6 4 0 ) , qM 
2 - 4 = Ann 1 T I ON A L CHARACT E R  W I TH FONT  C H ANG E 
ci j  = qrn- 1 
go t o  6 2 5 
1 2 - 1 4 = F. R C n l C CH ARACT E R  '•1 1 TH  F nNT  C H ANG E 
q j =qm- 1 1  
.�o t o  6 2 5  
5 , 1 5 = CH AR A CT E R  AVA I L A� L E  I N  A L L  F 0 NTS  
ci j = l 
erri ( l ) = l f n t ( q j ) 
P.m ( 2 ) = 1 P.!"1 
re t u r n  
1 , 6 - 1 1  , 1 6 - 2 0 = �� .AR  K E P �! () T () M TV P E S FT T E q n I S '< 
w r i t e ( i ou p , 6 5 0 ) l ern,  l eri 
fo rria t { ' ( l n )  f: R R."lR  r 1 A C� K E R ' , A 3 , ' ( ' , Z ? , ' ) �'nT m 1 TV P E S F TT F R  n 1 S K ' / )  i e r f l = i e r f l + l  
p;o t o  6 3 0 

n� t u r n  
e n ri  

<: ..::;. 

:x,, 
'O 
'O 
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(1 
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L 1 0 5 ?.  
L 1 '} 5 3  C 
L 1 '1 5  t� 
L l 0 5 5  
L l '1 5 6  
L l 0 5 7  
L 1 n s s  
L l 0 5 9  
L l 0 6 0  1 0  
L 1 0 6 1  
L l 0 6 2  
L l 0 6 3  
L 1 0 6 4  
L l 0 6 5  C 
L l fJ 6 6  
L 1 0 6 7  C 
L l 0 6 �  
L l 0 6 9  
l l ()  7 0 
L 1 0 7 1 
L H l 7 2  

t t 8 1 �  r. 
L 1 0 7 5  
L 1 0 7 6  4 0  
L l 0 7 7  
L Hl 7 8  
L l 0 7 9 5 0  
L 1 0 8 n  
L 1 0 8 1  5 6  
L 1 0 8 2  
L l 0 8 3  C 
L 1 0 8 4  
L 1 0 8 5  C 
L l 0 8 6  
L l 0 8 7  
L 1 0 8 8  
L l 0 8 9  
L l 0 9 0  
L 1 0 9 1  

S l P 1 P. () 1 1T  I N E  hJ R 0 1 tT ( K C'H ) 
EMPTY  O l l T Pt tT BU F F E R  
l o p: i c a 1 * 1 k: c h ( kouc h s )  
common i o u o , i ou t , i n , i wrl 
cornr,o n / rl. i rns / mx l cod , i n b f , i n c h cl r , kou c h s  
common / c o u n t s / i n f l a g , i mh r P c , i t b r � c , � b l k , i n l i n s , i e r f l , m r e co u , n c 
common / po i n t s / k , k f , i k , i l , i c , i �  
w r i t e ( i o u t , 1 0 )  ( kch ( i ) , i = l , k )  
fo r ma t ( 1 2 0 a l ) 
m re cou =m r ecou+ � l i m ( k , i rnh re c ) 
k = l  
r e t u r n  
P. n rf  

S U R RO UT I N F. \ -J R I N ( C H )  
f= I L L  I N PU T  R U F F E R T E ST I N G C () f1  nm n F  OATA 
l og i c a l * l ch ( i n c ha r )  
common i o u p , i ou t , i n , i w� 
common  / � i ms /mx l cod , i nh � , i n c � � r , kou c h s  
common / c o u n t s / i n f l a � ,  i mb rec , i t h r e c , k h l k , i n l i n s , i P r f l , rn r P. cou , n c 
common / po i n t s / � , k f , i k , i l , i c , i h  
J N PI IT T F XT 
1 k = 0  
r ea rl (  i n , 4 0 , e n ri = S n ) ( ch (  i ) ,  i = J. ,  i n c h a r )  
fo rma t ( R n a l ) 
k h l k = kh l k + l  
.P; O  to S r  
i n f l a r,: = 1  
i n ch a r -= i - 1 
r e t u r n  
P. n d  

S 1 J B R '1 U T I N E I KT F. S T ( C H , L C ! f , K C H ) 
P l  C K  U P  N F. XT  CHAR . T E S T I N G Foq  E M O  O F  I t--J PUT R U F F E R  
i mp l i c i t l o� i c a l * l  ( l ) , i n t e � P. r * 2  ( � )  
l o � i ca l * l c h ( i nch a r ) , k ch ( kouch s )  
common i o u p , i ou t , i n , i wrl 
common / d i ms /mx l cod , i nb f , i n c h a r , kouc h s 
common / cou n t s / i n f l a g , i mb r e c , i th r e c , kb l k , i n l i n s , i e r f l , m r e co u , n c 
c ommon / oo i n t s / k , kf , i k , i l , f c , l h  

..... ..... 

� 
Cl) 
;:J 
0.. ..... 
I-' 
I-' 

n 0 
;:J 
r+ 



L 1 0 9 2  
L 1 0 q 3  
L l () q h  
L l 'J 9 5 
L l O q G  
L 1 1J 9 7 5 5  
L 1 '1 Q 8  
L J. 0 9 9  
L l l 'H )  r:; r;  
L l l 0 1  
L l l n 2  
L 1. l n 3  1 n  
L 1 1  rt t� 
L l l 0 5  r. 
L 1 1 0 r;  2 Q  
L l l 0 7 
L l l O P.  
L l l 'l 9  C 
L l l l !l  
L l l l l  C 
L l l l 2  
L l l l 3  
L l l l 4  
L l l l 5  
L l l 1 6  C 
L 1 1 1 7  C 
L l l l 8  
L l l l CJ  
L l l 2 0  
L l l 2 1 5 
L 1 1 2 2  
L l 1 2 �  
L 1. 1 2 4 1 n  
L 1 1 2 5  
L l l 2 S  
L l l 2 7 
L l l 2 8  'Ul 
L 1 1 2  '1 
L l l 3 n  
L l l 3 1  
L l l � 2  r. 

i k = i k + l  
i f { i k  . l e .  i nc h a r )  go t o  2 0  
i f { i n f l a g . e n .  n )  � o  t o  1 n  
�, 1 i n P s = kb l k * i n l i n s + k l i � (  i '1 c n ? r ,  i t "1 n� c )  
\'! r i t P ( i O Lr n ,  5 5 ) k: 1 i n e s  
fo rm<l t ( / / ' n 1 f1 n i:  r,,, , , , , r. � s l '1 � 1 ' / ' - - - - - - - - - - - ' / / I r , • L l � ' f:" S  P!T E P � � ' ) 
C � 1 1 VI r O LI t ( 1 '. C h ) 
\';1 r i  t e {  i o u o , 6 5 )  i P r f l , n, r P cou  
f o r t1 � t ( / / I � , ' E � '1 n � � ' / / I 6 , ' � i:- r n 1 n s , ·, � I TT c �' ' / / ) 
P. n ""  f i l P.  i o u t  
5 t o o  
r. � 1 1  \·, r i n ( c h )  
i k = l 
I �J P t i  T r, H AR  A r T E f') c; L f: r: T .A"' \J I I  � T F: '1 
l c � = c � ( i k ) 
re t 1 1 r n  
e n rl  - - - - -
S l 1 3 R O UT I N E  C Y F O N ( L C () n F. , L C C , L J: , L V n'1 E , L R , * )  
S E T F r m rn r., A q K F.: R ,  f: () �� T ,  C �1 ,\'1 ;-\ CT E R  l\ �H) R E ST Q � E f': () t<.J T F L AG I � I  C ')�.1 �1A t--H )  S T R  I �J G 
i rm l i c i t l o P; i c i' l * l ( 1 ) , i n t � .e; e r * ?.  ( q )  
c ornr,o n  / po i n t s / '( ,  k f ,  i k ,  i 1 ,  i c ,  i h 
coririo n / ri i rns / mx l c o rl , i n h f , i n c h n r , k o u c h s  
l o i i c a l * l l corle ( �x l co� ) 
T E S T  I F P R  E C E n I N G  C 1 1  A R  R E ()lf I � E n  S P 1 I L A R  c n NT  C H  /'J·� C F. 
I N I T I A L J: L ft, (� S I <; () L AT F: C '1 � 1 M .'HI n � T q I "J G S 
i f ( q n t � ( l co rl e ( i c ) )  . n e .  o n t � ( l r ) )  ro t n  1 0  
q j n o = n c omo n ( l cn d e ( i c - 1 ) , l � orl e )  
P" O  t o ( l 0 , 5 ) , q _j p 1 r,  
i c = i c + l  
i f ( i r.  . � t .  rix l c n ri ) r "' t 1 1 r n  1 
.�o t o  ? O  
l co rl e ( v f ) = l f f 
i c = i c + 3  
i f ( i c  . r- t .  rix l r: n ri )  r 0 t 1 1 r n  1 
l c orl e (  i c - 2 ) = l f  
l cn rl A ( i c - l ) = l � n � P  
l c orl e (  i c ) = l r 
r e t u r n  
� n rl  

..... ..... 

� 
'"d 
'"d 
(t) 
::J 
0.. ..... 
I-' 
I-' 

0 
0 
::J r-+ 



L l l 3 3  
L l l 3 4  � 
L 1 1 3 5  
L l l 3 G  
L l l 3 7  
L l l 3 2  
L l l 3 9  
L l l !+ ()  
L l l 4 1 
L l l 4 2  
L l l t. 3 
L l l 4 4 
L l l 4 5  
L 1 1 4 n  C 
L 1 1 4 7 
L l l !i 8  C 
L 1 1 4 <1  
L l l 5 0  
l l l 5 1  
L l l 5 2  
L l l 5 3  
L 1 1 5  Ii 
L 1 1 5 5  
L l l S G  
L 1 1 5 7  ti O O  
L 1 1 5 �  
L l l 5 1  
L 1 1 G r)  
L l l f, 1  
L l l F; 2 
L l l fi 3 C 
L l l 6 Li 
L 1 1 6 5  C 
L l l G 6  C 
L l l '1 7  
L l l 6 8  
L J. 1 6 q  
L l l 7 n  
L 1 1 7 1  
L 1 1 7 2  
L 1 1 7 3  

� t J  g R n t  J T l N F.  MA R K  ( K 0 M , L C O f1 E ,  L r: �  , L Y  "l f' E ,  u.1 , * ) 
S ET F R() "'JT nAR K E f� ,  C H :\ q A CT E R  .l\. � J n  C L ,,\G  I �- , cnMM.l\ i'J n  ST R I �, r, 
i rno l i c i t l o q: i c ? l * l ( l ) , i n t e '.';P. r * '."  ( n )  
c ornrio n / no i n t s /  k ,  k f ,  i !,: , i l , i c ,  i h 
c ommo n / rl i ns / �x l co� , i n b f , i n ch rt r , � n u c h s  
l o F i c a l * l l co rl e ( �x l c o � ) 
l c�de ( k f + ko n ) = l f f 
i c = i c + 2  
i f ( i c  . gt .  rix l corl ) r e t u r n  1 
l c o � P. ( i c - l ) = l k o d P  
l C O  de  ( i C ) = l 1·1 

r P. t u  r n  
e n d  

s u o, R n  u T I N F.  F o L L  '"'1 1 · ! C � \ L r.  n n :- , L v_ "l n E , L t "H' n ,  * , * ) 
P l  C K  t ! P  , 1  f: O L L n 1 · / I N G  CH/1.� '\ CT � q s  c n p  r.n• 1 i � /\ Mn  SP� I M r,  
i np l i c i t l o � i c a l * l ( l ) , i n t e gP r * 2  ( q )  
c o�no n / nn i n t s / � , k f , i k , i l , i c , i h  
c nnrnnn / rl i ns / �x l corl , i n � f , i n ch a r , k o u c h s 
l n r i c a l * l l c n�P. ( �x l co � ) , l i n c� ( i n h c ) 
i f ( i c + ,..,+ 1  . P: t . rix l c n rl ) r 0 t 1 1 r n 1 
i c = i c + l  
l cn ne ( i c ' = l k o ri e  
rf o  4 " "  i = 1 , 11  
l c n rl e  ( i c +  i ) = l i n c: :.q i 1 + i )  
i -: = i c + r.-i 
i l = i l + � 
i f ( i l  . o: t .  i n h f ) rP t 1 1 r n ? 
re t u r n  
P. n rl  - - - - - - - - - - - - -
s I 1 8 RO  t J T I N E L E /\ n � q ( L C n n E , L Y: c , L R F , L r- , L Y n n f: , L I �.� , * ) 
� ET  F � 0 MT t 1 AR '( E R , I= n NT , r, n � A t  1 .v• f"' , r. L l "· q ACT  E R , � r- s T () � ': r-mn J: L /\ r, 
sr rr n E  F O � I T  "l F  I . F ,\ f)  CH /\P. . 
i mo l i c i t l n rd c a l * l ( 1 ) , i n t P. r; � r * ?.  ( <i )  
common I on i n t s / k ,  k f ,  i k ,  i l , i r. ,  i h 
common / rl i rn s / r1 x l co rl , i n h f ,  i n c l1 c1 r , ko u c h s  
l o� i c a l * l  l cod e ( rnx l cnd ) 
l corl P. ( k f ) = l f f 
i t: = i c + 4  
i f ( i c  . �t .  rnx l corl ) r e t u r n 1 

..... 

!)::# 
"O 
"O 
CD 
::J 
0. 
�-
I-' 
I-' 

0 
0 
::J M" 



L l l 7 4 
L 1 1 7 5  
L l l 7 6  
L J. 1 7 7 
L l l 7 8  
L l l 7 q  
L l l 3 n  r. 
L 1 1 8 l  
L l l R 2  � 
L J  1 8 3  
L l l 8 4  
L l l 3 5 
L l l 8 h  
L l l 8 7 C 
L 1 1 R 8  
L J. 1 8 9  C 
L l l 9 0  
L 1 1 9 1  
L l l 9 ?.  
L l l 9 3  
L 1 1 q 4  
L l l 9 5 
L l l 9 6  
L l l 9 7  
L l l 9 8  C 
L l l 9 9  
L l 2 0 0  
L 1 2 0 1  
L 1 2 0 2  
L l 2 0 3 C 
L l 2 0 4  
L 1 2 0 5  C 
L l 2 0 6  
L 1 2 0 7  
L 1 2 0 8  
L l 2 0 9  
L 1 2 1 0  
L 1 2 1 1  
L 1 2 1 2  
L 1 2 1 3  
L 1 2 1 4  

l c orlP. ( i c - 3 ) = 1 f  
l code ( i c - 2 ) = 1 kode  
1 code  ( i c - 1 ) = 1 i n  
l corie ( i c ) = l r f  
n� t , ,  r n  
e n ri  

i: t J N C T I O N I L I N F ( I K ) 
r. f\ L C t t U\T � L I  N F  � !mm F f'  I � ,  T''T A L  I � ! PUT 
common  / coun t s / i n f l a R , i Mh r e c , l t h rP. c , � h l k , i n l i n s , i e r f l , m r ecou , n c  
i l i n e = ( na x O ( kh l k , 1 ) - l ) * i n l i n s + k l i � ( i k , i t b rP. c ) 
re t u r n 
e n '"' - - - - --
� I J N C T  I n �-1 nMT� ( L 11 ri ) 
CONVE RT l 11 G I C A L * l  T'1  l �H F G FR * 2 , R l tiHT AOJ P S T F "'  
i mp l i c i t  l o o: i c a l * l  ( l } , i n t e P;e r * 2  ( q )  
l og f c a l * l l q n tg ( 2 )  
e q u i v a l e n c e  ( o j n t ?, , l q n t g ( l ) ) 
q j n t £?; = 0  
l q n t p; ( 2 ) = 1 og 
q n t g =q j n tg 
re t u r n  
e n d  

FUN C T I O N K L I M ( I N , 1 0 )  
k 1 i ri, = ( i n - 1  ) / i d + 1 
re t u r n 
P.nr1  

f= l ! N CT I n M  n_C A L C (  U 1 N , I E !1 R ) 
CONV E RT mf f �10 N I C T"l T A R L E  AnnR E S �  
i ri1p l i c i t  l og i ca l * l ( l ) , i n t e n; e r * 2  ( q )  
l o � i c a l * l  P. 1 1 ( 2 ) , e 1 2 ( 2 ) , 1 nn { ?. )  
eo u i v a l e n ce ( q l , e 1 1 ( 1 ) ) , ( q 2 , e 1 2 { 1 ) ) 
common i o u r> ,  i ou t ,  i n , i wd 
commo n / co  u n t s / i n f l  a P; , i r, h rec  , i t h r e c  , k h 1 k , i n 1 i n s , i e r f 1 , m r e  co u , n c 
common / �n t / q c� , q rmn 
i e r r = l 
q l = 'J  
q 2 = 0  

I 

� 
'O 
'O 
Cl) 
::J 
0.. ..... 
� � 
(1 
0 
::, 
M" 



L1 2 1 5  
L 1 2 1 6  
L 1 2 1 7 
L 1 2 J 8 
L l 2 1 9  5 
L 1 2 2 0 1 11  
L 1 2 2 1  
L 1 2 2 2  
L 1 2 2 3  
L 1 2 2 4  
L 1 2 2 5  C 
L 1 2 2 6  
L 1 2 2 7  C 
L 1 2 2 8  
t. 1 2 2 9  
l 1 2 3 0  
l l 2 3 1  
L l 2 3 2  
l l 2 3 3  
L l 2 3 4  
L 1 2 3 5  
L 1 2 3 6  
L 1 2 3 7  1 0  
L 1 2 3 8 2 0  
L 1 2 3 C)  
L l 2 4 0 
L 1 2 4 1  C 
L 1 2 4 2 
L 1 2 4 3 C 
L 1 2 4 4  
L 1 2 4 5  
L 1 2 4 6  
L 1 2 4 7  
L 1 2 4 8  
L l 2 4 9  
L 1 2 5 0  
L 1 2 5 1  8 4 0 
L 1 2 5 2  
L 1 2 5 3  
L 1 2 5 4  

e. 1 1 ( 2 ) = 1 nm ( l )  
e 1 2 ( 2 ) = 1 !l'ln ( 2 )  
qca l c = ( q l - q c O � l ) *q rmn { q 2 -qc 0 ) 
i f ( ( q ca l c  . �e .  1 )  . an d . ( q ca l c  . le .  <i rmn * q rrm ) ) re t u r n  
w r i t e ( i ou p , 1 0 ) 1 Mn ( l ) , 1 Mn ( 2 ) , l �n ( l ) , l mn { 2 )  
fo rria t ( ' ( 1 5 )  M N EMON I C  ' , 2 A l , ' ( H E X  ' , 2 2 2 , ' )  I S  O l ' T S I O E MNTAB ' / ) 
i e r fl = i e r f l + l  
i e r r -= 2 
re t u r n 
e n rl  � � � � � � � � � � � � � - � � -
s U 8 R O  I.I T  I N E N tlr 1 (  N ur.1 R , L ,\ , L B , * ) 
C O NV E RT nm NUM E R I C  CHARACTE q s  TO AN ' NT E G E R  
i mp l i c i t  l og i c a l * l ( l  ) ,  i n t e rr:P r * 2  ( o )  
common i o u n , i ou t , i n , i wd 
q a = q n t ;'; ( l a ) - 2 4 0 . 
i f ( ( q a . gt .  9 )  . o r .  ( q a  . 1 . t . 0 ) ) �o t o  1 0  
q b =q n t � ( l h ) - 2 4 0 . 
i f ( ( Qb  . � t . 9 )  . o r . ( q h . l t . 0 ) )  go to  1 0  
n ur1h=qa * l O + q b  
i f ( n r trib . eq .  fl )  numh = l  
r e t u r n  
w r i t e ( i o u n , 2 0 )  
fo rria t ( / 1 ( 2 2 )  I MV t\ L l f)  Q E PET I T t n � ,  �I I H � R E � ' )  
r e t 1 1 r n  l 
P. n ,;  . 
s i n :r nn f lT ' M F  f" E  L I M  ( L I  M C 'l , * '  * '  * '  * '  * '  * )  

TE ST F n R  O F L I M I T E R  
i rnp l  i c i t  l o?; i ca l * l ( 1  ) ,  i n t P o:P r * ?  ( q )  
i n te g e r i c h / ' ' I  
l o� i c a l * l l i n c <l ( i nh f ) 
e q u i va l e n c e  ( i c h , l ch )  
comMo n / t h l e/ i de l ( � ) , n rl k , i f l � ( R ) , n f l g , n h rl , n l d l , � l g , q o0 l d , q r f 
common / d i ms / mx l cod , i nh f , i n c h n r , kou c h s 
c ommon / po i n t s / k 1 k f , i k , i l , i c , i h  
i l = i  1 + 1 
i f ( i l  . g t .  i n b f )  re t u r n  6 
l c h = l i nc d ( i l ) 
do 9 0 0  i = l , n rl k  

� 
"O 
"O 
(!) 
;:J 
0. 
I-• 

1--1 

...... 
n 
0 ::> 
.-+ . 



L 1 2 5 5  C 
L 1 2 5 6 
L 1 2 5 7  9 0 0  
L 1 2 5 � 
L 1 2 5 9  9 2 0  
L l 2 6 0  C 
L 1 2 6 1  q3 0 
L l 2 6 2  r. 
L 1 2 6 3  
L l 2 6 4 C 
L l 2 6 5  
L 1 2 h 6 r. 
L l 2 6 7  (} 4 0  
L l. 2 6 8  C 
L 1 2 6 9  9 5 0  
L 1 2 7 0  C 
L 1 2 7 1 g 7 n 
L 1 2 7 2  

. L l 2 7 3 C 
L 1 2 7 4  
l l 2 7 5  C 
L 1 2 7 6 
L 1 2 7 7  
L l 2 7 8 
L 1 2 7 9  
L 1 2 8 0  
L 1 2 8 1  
L l 2 8 2  
L l 2 8 3 
L 1 2 8 4  
L 1 2 8 5  
L 1 2 8 6  
L l 2 8 7  1 0 
L l 2 8 8  
L 1 2 8 q  
L 1 2 g Q C 

I OE L= I CM, I MB , I R P , 1 GN , I B L 
i f ( i c h . eq .  i de l ( i ) ) go t o  9 2 0  
con t i nu e  
r e t u r n  
�o  to ( 9 3 0 , 9 4 0 , 9 5 0 , 8 4 0 , 9 7 0 ) , i 
COMMANn O E L I M I T ER 
l c h = l t nc d ( i 1 + 1 ) 

E Nn O F  C '1�H.1A tm STR I Nri '? 
i f ( i ch . e� .  t de l  ( 1 ) ) r e t u r n  1 
N ') RMA L cm1MA�m 
r e t u r n  2 
l r 1 R E '1n E n  T E XT n E L H1 1 TF. R  
r e t u r n  3 
R E P EAT D E L I M I T E P  
re t u r n 4 
R L AN K  
r e t u r n  5 
e nd  - � - � - � - - - - - - - - -- - - - � 
SUB ROUT I N E fl E FA L 
R E PLAC I NG B LANK O E L I M I T E R S  nR  MAR K E R S  BY  DE FAU LTS  
i mp l i c i t  l og i ca l * l ( 1 ) , i n t ege r * 2  ( q )  
I n t ege r  J b l / 1 ' / , i z d/ 20 0 4 0 4 0 4 0 / , i z / ' O  ' I  
eq u i v a l e nce  ( i ch , l ch )  
commo n / l oRs / 1 h ( 3 2 ) , 1 � , 1 b 1 , 1 rl , 1 fo n , 1 d e 1 ( 6 ) , 1 a t r ( 3 ) , 1 t x r ( 3 ) , 1 f n t ( 4 )  
commo n / t h l e/ i d e 1 ( 6 ) , n d k , i f l g ( 8 ) , n f 1 � , n h rl , n l rl 1 , q l g , qop l d , q r f 
i ch = i b l 
do  1 0  i = l , n l rl l . 
i f ( i de l ( i )  . eq .  i z ) i de l ( i ) = i z � 
i f ( i de l ( i )  . ne • .  i h l ) �o t o  1 0  
l c h = l de l ( t )  
i de l ( i ) = i c h 
con t i nu e  
re t u r n  
P.nrl  - - - - � - � � � - - � - � - - - - - -

..... 

j::::,< 
'"O 
'O 
(1) 
;:} 
0.. ..... 
...... 
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0 
0 
;:} n-



L 1 2 9 1  
L l 2 q 2  C 
L l 2 q 3 
l. 1 ? 9 4  
L l 2 q 5  
L l 2 q 6  
L l 2 q 7  
L 1 2 q 8  
L 1 2 9 !3  
L l 3 0 0  C 
L 1 3 0 1  
L 1 3 0 2  C 
l l 3 0 3  
L l 3 0 4  
L l 3 0 5  
L 1 3 0 6  
L 1 3 0 7  
L l 3 0 8 
L l 3 0 9 
L 1 3 1 0  
L 1 3 1 1  
L 1 3 1 2 
L 1 3 1 3  
L 1 3 1 4  
L 1 3 1 5  5 1 7  
L l 3 l n  
L 1 3 1 7 5 1 q  
L 1 3 1 8  
L 1 3 1 9  
L 1 3 2 0  
l l 3 2 1  
L l 3 2 2  
L l 3 2 3  5 2 0  
L l 3 2 4  5 3 0  
L l 3 2 5  
L 1 3 2 6  
L 1 3 2 7 
. - - - -

F l l N CT I mt QCOMn P (  l 1 ,  L 2 )  
cn'- 1 PAR  I N G  () PTA�  \l '\ L ! I F. S  
i mp 1 t c i t 1 o p;  I c a  1 * 1 ( 1 ) , i n t e g e r * 2 ( a ) 
q conop = l 
c a l l o pc h ( n h x l , 1 1 ) 
c a l l  o p ch ( q h x 2 ,  1 2 ) 
i f ( q h x l  . e n .  q h x 2 ) q comoo = 2 
re t u r n 
e n d  - - - - - � � - - - - � - - � - - - - -
S l J R ROUT  I tf f E R R E P ( c q , K C H ,  l J L )  
E R l' H) R  R 11 UT I N E  c o n  T E XT S C  ANN I N G  
i mp l i c i t l o g i c a l * l ( l ) , i n te�e r * 2  ( � )  
l o g i c a l * l  c h ( i n ch a r ) , kch ( kou c h s ) , u l ( 3 )  
common i ou p , i ou t , i n , f wd 
common / d i ms / mx l cod , i nb f , i n c h d r , kou c h s  
common / co u n t s / i n f l a g , i nb re c , i t h r e c , kb l k , i n l i n s , i e r f l , m r e cou , n c
common / l oP,s / l h ( 3 2 ) , l g , l b l , l d , l fo n , l rl e 1 ( 6 ) , l a t r ( 3 ) , l t x r { 3 ) , l f n t ( 4 )  
common / po i n t s / k , k f , i k , i l , i c , i h  
i l n = i  1 i n e (  i k )  
i kc = i k - ( i l n - l ) * i t b rec  
i s = i k - 4  
i e = i k + 4  
'v,, r i t e (  i o u p , 5 1 7 ) ( c h ( j ) , j = i s , i e ) ,  i kc ,  i l n  
fo rma t ( ' , , 1 STR I Nri ' , 9 A l , ' rH AP . M n . • , , ij , '  , � , L l �l E  ' , t 5 / 1 5 X , ' - ' )  
,., r i t e ( i o u n , 5 1 q ) , 1 1 ( 2 ) , u l ( 2 ) 
fo rnia t ( ' CH A P ACTF. R I S  , . ,q l TT f N  rn T A P F  A<::, ' , A 2 , ' ( ' , Z 2 , ' ) ' / )  
u 1 ( 3 ) = 1 fo n  
rlo 5 3 '1  i = l , 3 
k = k+ l 
i f ( k • l e . louch s )  �o to  5 2 0  
C a  1 1 VJ r O lJ t ( t� Ch ) 
k ch ( k ) = u l ( i )  
c o n t i n u P.  
i e r f l = i e r f l + l 
r e t u r n  
e n d  
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