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Summary 

An Algol 60 computer program is presented that accepts as input the 

mathematical formulation of a linear programming problem and generates 

as output the standardized matrix of constraints. 
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Introduction 

Any linear programming problem can be written as 

subject to 

n 
maximize I 

j=1 

n 

I 
j=1 

a .. x. < b. 
iJ J i 

n 
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j=1 
a .. x. = b. 
iJ J i 

x. > 0 
J -

C .X. 
J J 

( i = 1 , ••• , m1 ) 

••• ' m) 

(j=1, ••• ,n). 

The formulation of a practical problem as a LP problem often leads to 

more complex formulas. However, by re-indexing the variables and 

constraints the above form can be found. 

Computer-programs that solve LP problems require as input the coefficients 

c., b., a .. of the problem, Usually these coefficients must be given 
J i iJ 

column after column, i.e. input consists of the numerical values of 
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mn 
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Many programs accept a condensed form of this scheme, instead of 

C. a. . • •• a . 
J iJ mJ 

only the non-zero coefficients must be given, each preceded by a row 

index. 
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Whatever scheme of input is used, the step from the (compact) i:na.thema

tical formulation of a problem to that particular scheme cannot be 

avoided. This step consists of mainly simple but tedeous and error

prone calculations. 

Such tasks are best left to a computer. 
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General Outline 

The Algol 60 computer-program presented in this report accepts as input 

the mathematical formulation of a (mixed) LP problem as defined in [1], 

with the exclusion of post-optimization and parametrization. Each 

variable is assumed to have lower bound zero, unless specified otherwise. 

The input text is reproduced by a printer. Indices 1, 2, ••• ,Mare 

assigned to constraints and indices 1, 2, ••• , N are assigned to the 

variables of the LP problem in accordance with the following standard

ized form of a (mixed) LP problem: 

maximize 

subject to 
N 

I 
j=1 

N 

I 
j=1 

N 

I 
j=1 

C ,X, 
J J 

a .. x. < b. 
l.J J - ]. 

a .. x. = b. 
J.J J ]. 

:L. < x. < u. 
J - J - J 

x. = integer 
J 

( i = 1 , ••• , M1 ) 

(i = M1+1, ... , M) 

(j = 1 ' ... , N) 

(j = 1 ' ... , N1) • 

A list, giving the correspondence between the indices and the constraints 

as identified in the mathematical formulation, is printed. A similar list 

is printed for the variables. 

A tape is punched, containing the numerical values of 

followed by 

and, for each variable, 

j 1. 
J 

u. 
J 

N 

r p 

M ' 

a . 
r J p 

M+1 c. ' 
J 
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where 

j = index of the variable, 

This tape can serve as input for a computer-program that solves the 

(mixed) LP problem. 

The Algol 60 program does not contain an M x N array with the·yalues 

a .. , the coefficients of a single variable are computed and punched, 
l.J 

then this process is repeated for the next variable. 
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Input and Output 

As mentioned above, the input for the Algol 60 program consists of the 

mathematical formulation of a (mixed) LP problem as defined in [1]. 

This formulation of the problem must be typed on a Flexowriter, which 

simultaneously punches a tape that serves as input for the 

Electrologica XB computer. The Algol 60 program reads this tape by 

means of the procedure RESYM. Table I gives the correspondence between: 

(a) the value of RESYM and 

(S) the Flexowriter symbol. 

(a) 
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..., 
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87 , , 
88 

89 10 10 

90 

91 ; . , 
93 <space>, <space> 

94 <undefined> 0 

95 <undefined> \ 

96 <undefined> # 
98 ( ( 

99 ) ) 

100 [ [ 
101 J J 
118 <tabulate> <tabulate> 

119 <new line carriage return> :::new line carriage return> 

120 

121 II II 

122 ? ? 

126 

127 

table I 

The contents of the input tape are printed by means of the procedure 

PRSYM(v). Table I gives the correspondence between 

(a) the value of v and 

(y) the symbol that is printed. 

Furthermore the Algol 60 program contains calls of the following output 

procedures: 

RUN0UT punching a piece of blank tape, 

FIXP(n,m,i): punching the numerical value of i in fixed point notation, 

with at most n digits before and m digits after the 

decimal point, 



PUNLCR 

PUNCH(r) 

NEWPAGE 

print(r) 

PRINTTEXT( s): 

8 

punching a <new line carriage return>, 

punching the numerical value of r in floating point 

notation, 

shifting the paper to the first line of a new page, 

printing the numerical value of r in floating point 

notatio~, 

printing the string s. 

Some symbols occurring in the formulation of the LP problem consist 

two or more punchings, these are listed under (S) in table II. 

(a) ( s) 

69 t 

73 < -
75 > 

81 index 

85 MAXIMIZE 

86 MINIMIZE 

102 t 
103 t 
106 INIT 

107 real 

108 integer 

109 POST 

111 RANGE 

113 PARA 

114 OPEN 

115 CLOSE 

128 formula 

129 discrete 

130 continuous 

131 SUM 

table II 

of 
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Punching of a_ (underlining) or a I (bar) does not cause a displacement 

of the carriage of the Flexowriter. Thus the symbol t consists of a I 
followed by A and~ consists of followed by<. 
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Storing the LP-problem 

In the outermost block of the Algol 60 program the integers cO, c~, ••• 

••• , c7 are declared, and values are assigned to these integers. The 

integers are used in the declarations of arrays in the second block of 

the program, and have the following interpretations: 

cO = upperbound for the length of identifiers in the LP problem, 

c1 = 199 + upperbound for the number of identifiers in the LP problem, 

c2 = 1 + upperbound for the number of constraint descriptions in the 

LP problem, 

c3 = upperbound for the length of the LP problem, 

c4 = c1 + 1 + upperbound for the number of numerical values stored as 

reals, 

c5 = 1 + upperbound for the total length of all strings in the LP problem, 

c6 = c4 + + upperbound for the number of formula elements, 

c7 = c1 + 1 + upperbound for the number of integers to be stored. 

The structural part of the LP$problem is stored in the array P. However, 

most numerical values and real formulas are stored elsewhere and then P 

contains only a pointer to the appropriate value or formula. 

IA, IB, ••• , IG contain information about the identifiers of the LP 

problem: 

IA o, 1 , ... ' cO IB IC ID IE IF , r c• 'l 
200 i 

i 
i . 
I 
i 

J. 
I 

I 
I 
I 
I 

1J i 
c1 J 

....,__ ___ -_, 
, .. L __ .J 

Each identifier corresponds to a unique row of the above scheme. 

IG 
.. l 

I 
1 

i 
I 
I 

' I 
I I 

i .J 
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IA[i,O] = l = length of the identifier (length .s_ co), 

IA[i, 1] , ••. ,IA[i,1] = letters and digits constituting the identifier, 

IB [i] 

IC I)] 

ID[i] 

IE[i] 

IF[i] 

IG[i] 

= type of the identifier, 

= 1, 2, 3, 4, 5, or 6 if the identifier is of type 

index, integer, real, formula, discrete variable 

or continuous variable respectively, 

= number of subscripts of the identifier, 

= pointer to the domain of a subscripted, 

= pointer to the numerical value(s), 

= number of numerical values corresponding with 

the identifier, 

= auxiliary storage. 

Instead of the letters and digits constituting the identifier the 

value of i is used throughout the Algol 60 program. 

LA, LB, ... , LG contain information about the objective function and 

constraint descriptions of the LP problem. 

LA LB LC LD LE LF LG 

0 
r --~. r I ! 

i 
• 

l 

i 
I 
I 

c2: I 
I 

' \ l 
I I l -~ ~ .. ,. ..• '. -, -~,-_., • L,, -- _,,.j L -· _ _, -.~-.i ~. 

The first row of this scheme (1 = 0) corresponds to the objective 

function, each constraint description corresponds with, a,unique row 

( 1 .s_ l .s_ c2). 
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i.A[1] = pointer to the constraint description or objective function, 

LB[l] = type of the constraint description (~, ~ or =), 

LC [1] = pointer to the-right hand side of the constraint description, 

LD[l] = pointer to the- constraint identification, 

LE[l] = pointer to the domain of the constraint description, 

LF[l] = number of simple domains constituting the domain, 

LG[l] = number. of constraints.given by the contraints description. 

Numerical values of type integer are stored in II. All strings are 

stored in an array string. Numerical values of type real and numerical 

values that are explicitly given in the structural part are stored in RR. 

FA, FB, FC contain real formulas. 

The integers str, lf, p, id, con, num, fare pointers to the last 

elements of string, LA, ·• •• ,.LG, P, IA, ••• , IG, II, RR, FA, ••• , FC 

that have been used. 
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Algol 60 program 

The tape containing the Algol 60 program was printed by a Flexowriter, 

the resulting text is reproduced here. 

A number of problems was successfully processed by the program, however, 

it still may contain errors. 

The efficiency of the program can certainly be improved. 

A future report will contain an extended syntactical definition of 

LP problems and a corresponding extended and improved implementation. 

That report will also give a more detailed description of the Algol 60 

program. 
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begin comment, ::nptlt System Linear Prograrrnning Problems, jma 11 0769; 
Boolea:rl. test; 
integer co, c1, c2; c3, c4, c5, c6, c7; 
'test::;;; true; co:," 1 5; c1 :,= 499_; c2::c: 50; c3:= iOOO; c4:= 999; 
c5:::, 500; c6::;.; 2000; c7:::.:: 2500; 
begin integer array IA[200:c1,0:cOL, IB, IC, ID, IE, IF, IG[200:c1], 

LAp LB~ LC, 't15, LE, LF, LG[O:c2], P[1:c3], II[c1 + 1:c7], 
string[1:c5], FA, FB, FC[c4 + 1:c6]; 
real array RR[ ci + 1 : c4]; 
Tri.teger iettera, letterd, lettern, letterr, letters, lettert, 
letterA, letterC, letterI, letterM, letterO, letterP, letterR, 
letterS.9 sigma, letterU;; plus 7 min, mult, div, power, equal, 
smaller;, less, greater, more, hat., index, MAXIMIZE., MINIMIZE, 
comill9., point, lowten, colon, semicolon, space, par, rap, sub, 
bus, openstring, closestring, INIT 3 real., integer, POST, 
RANGE, PA.RAJ OPEN, C:LCSE, tab, nlcr, line, bar, formula, 
discrete.9 continuous, sum., str, lf, p, id, con, num, f, mem, 
cursym, corJ ; EIJ.rn1 j str1 , objective, m, n., N1 , N, M1 , M, dmax; 
Boolean skipcap, skipline, error, model; 

procedure start; 
begin i.nteger i, j; 

1or i~"' 200 step ·1 until c1 do 
begi::'.1 for j :7-rstep 1 lmtilcO do IA[ i.,j] := 93; 

IB[i]: 0= ICLiJ::c, IDliJ:~ IE[TT:co= IF[i]:= IG[i]:= O; 
end; 
for i:= 0 step 1 until c2 cio LA[i]:= LB[i]:= LC[i]:= 
wt"i] :== LETTT:= LF'[ :iT:= LGTT] :c= o; 
for i:~ 1 step 1 until c3 do P[i]:= O; 
for i:~ c1"+7" step 1 untirc7 do II[i]:= O; 
:for i:~ 1 step T"until c5 do strI'ng[i]:== 93; 
for i• · c4---n- step 1 mi.tirc6 do FA[i]:= FB[i]:= FC[i]:= O; 
1or i :,= c1 + 1 step 1 until c4 do RR[ i] := O; lettera: = 1 o; 
Tetterd:~ 13; lettern:~ 23; letterr:= 27; letters:= 28; 
lettert:~ 29; letterA:~ 37; letterC:= 39; letterI:= 45; 
letterM:= 49; letterO::::: 51; letterP:= 52; letterR:= 54; 
letters:"" sigrra:"" 55; lettertJ:= 57; :plus:= 64; min:= 65; 
mult:= 66; div:= 67; power:= 69; equal:= 70; smaller:= 72; 
less:~ 73; greater:= 74; more:= 75; hat:= 80; index:= 81; 
MAXIMIZE:~ 85; MINIMIZE:~ 86; comma:~ 87; point:= 88; 
lowten:'-' 89; colon:," 90; semicolon:= 91; space:= 93; 
par:= 0 98_; rap:,0 99; sub:= 100; bus:= 101; openstring:= 102; 
closestring: 0-.:: 103; INIT:= 106; real:c= 107; integer:= 108; 
POST:'"' 1 09; R.A.NGE: ,::; 1 11 ; P .AY-.A: = 1 1 3; OPEN:= 11 4; 
CLOSE:~ 115; tab:~ 118; nlcr:= i19; line:= 126; bar:= 127; 
forrm:::.la:: 0 128; discrete:::::: 129; continuous:= 130; sum:= 131; 
str: 0"" lf: 00 p::.:: O; id:= 199; con:= num:= c1; f:= c4; 
mem:~ - 1; model:= error:~ skipcap:= skipline:= false; 

~; 



procedure ER(b, s); value b; Boolean b; strings; if b then 
begin error:= true; NLCR; PRINTI'EXT(s); goto exit end; -

Boolean procedure letter; letter:= cursym > 10 A cursym_:s 35; 

Boolean procedure digit; digit:= cursym > 0 A cursym < 9; 

real procedure unsignednumber; 
"6'egTn in~eger s, w; 

real p, v; 
~w:= 0; v:= 0; p:= 1; 

L1: if cursym = point then goto dee; 
if cursym = lowten then goto exp; 
Ir ldigit then goto exit;v:= v x p + cursym; p:= 10; 
cursym: = nextsym; goto L 1 ; 

dee: p:= 10; -
L2: cursym:= nextsym; if cursym = lowten then goto exp; 
if ldigit then goto exit; v:= v + cursymtp;~ p x 10; 
goto L2; --

exp:if p = 1 then v:= 1; w:= 0; p:= 1; s:= 1; 
cursym:= nextsym; if cursym = min then s:= - 1; 
if digit then gotoL4; -

L3: curs~nextsym; if ldigit then goto exit; 
L4: w:= w x p + cursym;p:= 1 0; goto 1r;
exit: unsignednuniber:= v X 101- ("s"""'><w) 
end; 

integer procedure nextsym; 
begin integer c, k, s; 

procedure out(f); integer f; 
begins:= f; goto exit end; 

Boolean procedure capital; capital:= s 2: 37 As ,:S 62; 

read: if mem + - 1 then 
begin s:= mem;meni:= - 1; go to tst ~; 

s:= RE~YM; PRSYM(s); 
tst: ifs= space Vs= nlcr Vs= tab then goto read; 
if capital then goto cap; skipcap:= false; -
if s = line'"""Uien"goto lined; skipline:= !'alse; 
Tr s = bar then goto barred; goto exit; 

barred: s: = ~SYM( s); E-ms-:j: hat A s 4 smaller, 
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i lnot followed by A or< t); ifs= hat then out(power); 
ifs= smaller then out(openstring); -

lined: s:= RESYM; PRSYM(s); if skipline then goto read; 
ifs~ s:mg,ller then out(less'j; - -
IT s '"" greater then out(more); 
Tor k:== 1 3 2 3 3-;-,:rdo 
begin s: :c, RESYM; PRSYM( s) end; 
skipline:= true; ifs= letterd then out(index); 
ifs~ lettern then out(continuous); 
TI s oc: lettera t1ieri out(real); 
TI s -- lettert "then out( integer); 
TI s - letterr then out(formula); 
if' s - letters tFi.en out (discrete); ER( true, r followed by wrong symbols*); goto read; 

cap: if skipcap then goto read; ifs= letters then 
begins:~ RES~sYMf's); ifs--;; letterU then

begin skipcap:~ true; out(sum) end -
else -

end; 
'f:iegTn mem: = s; out ( s igrna) ~ 

skfpcap:~ true; ifs~ letterC then out(CLOSE); 
ifs= letter! then out(INIT); -
ifs~ letter□ then out(OPEN); 
TI s ~ letterR then out(RANGE); ifs= letterM then 
begin skipcap:='""Tarse; s:= RESYM;PRSYM(s); skipcap:= ~; 

if s -- letterA then out(MAXIMIZE); 
l!· s,.., letterl then out(MINIMIZE) 

end· 
~~ c~ letterP then 
begin skipcap:~-raI'se; s:~ RESYM; PRSYM(s); 

ifs c..: letterA then out(PARA); 
ifs= letterO then out(POST) 

end; 
Em'{"true, {wrong captal 

exit: nextsym:~ s 
~ nextsym; 

procedure readstring; 
begin 

letters:}); goto read; 

skipcap:= ~; 

read: cursym:~ RESYM; PRSYM(cursym); if cursym = bar then 
begin cursym: :ce RESYM; PRSYM( cursym) ;-

end; 

if cursym = greater then goto exit; str:= str + 1; 
string[ str] : = bar -- -

str: = str + i ; string[ str] : "' cursym; goto read; 
exit: 
end· _, 

procedure structuralpart; 
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begin inte~er i, v; 
ER(nextsym f OPEN, { OPEN missing:}); 
ER(nextsym t openstring, {identification missingi-); 
readstring; cursym:= nextsym; declarationpart; 
model:= true; objectivepart; constraintspart; con1:= con; 
num1:= n~str1:= str; LD[lf + 1]:= str; 
for i:= LA[O] + 1 step 1 until p do 
begin v:= P[i]; if v < 200 V v > cf then go to nexti; 

if IB[v] = 4then P[i]:= IE[v];-
nextf: 
end; 

end; 

procedure declarationpart; 
begin integer type, i, j; 
again: ~y~e:~ if cursym = index then 1 else if cursym = 
integer then 2 else if cursym = real then 3else if cursym 
= formulatnen °4erseif cursym = discrete then 5else if 
cursym = continuoustheri 6 else O; if type T'othen:-- -
begin list(type); cu'r'sym:= nextsym;goto again end; 
f'or i:== 200 step 1 until id do if IBTir= 0 the~ 
begin type:=7T'NLCH; - - -

fs:: j:= 1 step 1 until cO ~ PRSYM(IA[i,j]) 
end; 
E..k(type + O, <!:declarations missingi-); 

exit: 
~; 

procedure list(type); value type; integer type; 
begin integer t, i, j; 
new: cursytu: = nextsym; ER( lletter, {wrong symbol:}); 
p:= p + 1; i:= P[p]:= identifier(false); t:= IB[i]; 
ER(t 4 0 /\ t =j: type, ,twrong type:}); IB[i]:= type; 

tst: if cursym = semicolon then goto exit; 
if cursym == comma then gotonew;E'R( type = 1 , 
twrong symbol:}); - -
ER( cursym 4 sub /\ ( cursym + equal V type =I= 4), 
<j:wrong symbol:}); t:= p; if cursym = equal then 
begin cursym:= nextsym; TI![ i] := realformula('t'j; 

end; 

ER( t 4 0 V cursym = sigma, {wrong realformula::j,); 
for i:= 200 step 1 until id do if IB[i] = 1 then 
l.f'[ i] :== O; goto tst - -

:rixt: cursym:== nextsym; ER( lletter, <j:wrong symbol:}); 
p:= p + 1; j:= P[p]:= identifier(true); 
ER(if j + 0 then IB[j] + 1 else true, 
<f.wrong identifier::!-); IF[ j] : = 2; --
if cursym = comma~ goto nxt; ER( cursym =I= bus, 
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{.] missing:}); t:= p - t; 
if IC[i] = 0 then IC[i]:~ t else ER(IC[i] ft, 
'.f:wrong number'ot'"'"subscripts:}Tf'"i'D[ i] := p; cursym:= nextsym; 
ER(IC[i] f domain; {wrong domain::j,); cursym:= nextsym; 
goto tst; 

exi't': 
end; 

integer procedure identifier(known); Boolean known; 
begin integer i., tJ s; 

integer array H[ 1: c0]; 
t::c.: o; 

tpl: if -!(letter V digit) then goto tst; t:= t + 1; 
if t< c0 then H[t]:= cursymf'"curs"ym:= nextsym; goto tp1; 

ts"t:: if t >"c:"o"then t:= co; 
for i:= 200 step""""f until id do 
begin if IA[iJ0] + t then goto' nexti; 

for s:''" 1 step 11llrtir'tdo if IA[ i.,s] =/: H[s] then 
goto nexti_; goto exit; - -

nexti-=--- -
end; 
i:== 0; ER(known; {identifier u.nknow:r4); i:~ id:= id+ 1; 
IA[i,0]:= t; 
for s:"-' 1 step 1 until t ~ IA[ i,s] := H[ s]; 

exit: identifier~= i 
end; 

procedure constraintspart; 
begin integer v; 
again~ for v: 00 200 step 1 until id do if IB[v] = 1 then 
begin El"<('IF[v] = 2~omain missing"":tT; IF[v]:= 0 end; 
if cursym + openstring then goto exit; lf:~ lf + 1-;
Ili[lf] := str; readstri:rigfcursym:= nextsym; LA[lf] := p; 
linearform(false); 
ER(cursym 4 e~ual A cursym f less A cursym f more, 
'f-type of constraint missing:}); LB[lf] :== cursym; 
cursym:= nextsym; LC[lf]:= p; p:== p + 1; 
P[p]:= realformula(v); ER(v f 0 V cursym = sigma, 
{variable or sigma in right hand side:}); 
if cursym + par then goto again; LE[lf] :== p; v:= domain; 
ER(v < O, iwrong ctomamJ; LF[lf]:= v; cursym:= nextsym; 
goto again; 

exit: 
~; 

procedure initialization; 
begi,1 integer l; 
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cursym:= nextsym; ER(cursym + openstring, 
{identification missing:}); str:= str1; readstring; 
cursym:= nextsym; con:= con1; num:= num1; portions; 

exit: 
end; 

procedure linearform(simple); Boolean simple; 
begin integer i, d; 
new: i1 cursym = openstring V cursym = less V cursym = 
moreV cursym = e~ual then goto exit; p:= p + 1; 
P[p]:= if cursym = min then'"ni.In else plus; 
if cursym = plus V curs~ min then cursym:= nextsym; 
P:"" p + 1; P[p] :== realterm(i); -
ER(simple A cursym = sigma, {sigma not allowed:}); 
if cursym + sigma then goto L2; p:= p + 1; P[p]:= sigma; 
p:== p + 1; P[p]:= SIGMA; p:= p + 1; P[p]:= rap; goto new; 

L2: ER(i =. O, {variable or sigma missing:}); -
ER(IB[i] + 5 A IB[i] + 6, {wrong identifier:}); p:= p + 1; 
P[p]:= i; if IC[i] = 0 then goto new; ER(cursym + sub, 
t[ missinifj; d:= subscripts;E'R(d + IC[i], 
{wrong nuniber 

of subscripts:}); ER(cursym f bus, 
{] missingi.); cursym:= nextsym; 
if cursym = plus V cursym = min then goto new; 

exit: --
~; 

integer procedure subscripts; 
begin integer J, d; 

d:::: O; 
again: d:= d + 1; cursym:= nextsym; p:= p + 1; 
P[p]:= realformllla(j); ER(j + o, 
{variable in subscripti); 
if cursym = comma then goto again; ER(cursym + bus, 
~rong symbo1*); - -

exit: subscripts:= d 
end; 

integer procedure SIGMA; 
bei;i;in integer k, i, j; 

i:= 1; ER(cursym + sigma, {sigma missing:}); 
cursym:= nextsym; ER(cursym 4 par, f( missing;!,); 
cursym:= nextsym; ER( lletter, f wrong symbo1*); p:= p + 1; 
j:= P[p + 1]:= identifier(true); ER(j = O, 
,4'.unknown identifier:}); ER(im"J] + 1 , {wrong identifier;}); 
ER(IF[j] > 1, f index not allowea:}); k:= j; IF[j]:= 1; 
ER(cursym-+ comma, f, missing:}); cursym:= nextsym; 
P[p]:= realformula(j); ER(j + O, {variable in bound:}); 
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ER(cursym =I= comma;{:, missingi.); cursym:= nextsym; 
p:= p + 2; P[p]:= realformula(j); ER(j =I= o, 
<j: variable in bound:}); ER( cursym + comma, 
{, missingi. ); cursym:= nextsym; 
if cursym = sigma then i:= i + SIGMA else linearform(~); 
°ET{( cursym f rap, ir- -

miss i:ngi,); cursym: = nextsym; 
IF[k]:= - 1; 

exit: SIGMA:= i 
~; 

integer procedure domain; 
begin integer d, j; 

d:~ 0; ~R(cursym t par, i( missingi.); 
again: p:= p + 1; cursym:= nextsym; d:=. d - 1; 
P[p]:= realformula(j); ER(j f o, {variable in bound:}); 
ER(cursym f less,{:< missingi.); cursym:= nextsym; 
p:= p + 1; j:= P[p]:-;' identifier(true); 
ER(IB[j] { 1 V IF[j] ~ - 1, fwrongTcl'.entifieri); IF[j]~= 1; 
ER(cursym +less,{:< missingi.); cursym:= nextsym; 
p:= p + 1; P[p]:= realformula(j); ER(j t 0, 
<f.variable in bound:}); if cursym == comma then goto again; 
ER( cursym f rap, <f-) miss ing':t); - -
for j:= 200 step 1 until id do if IB[j] = 1 then 
begin ER( IF[J] :::: 2, {:bounds mI'ssI:ngi,); IF[ j] := 0 end; 
a:= - d; --

exit: domain:= d 
end; 

procedure objectivepart; 
begin :KR( cursym f MAXIMIZE /\ cursym t MINIMIZE, 
{objective missing.i); 
objective:= if cursym = MAXIMIZE then 1 else - 1; 
LA[0]:= p; L".S'[0]:= equal; cursym:~xts~ 
cursym:= nextsym; linearform(false); LC[0]:= p; 

exit: 
~; 

integer procedure realformula(ident); integer ident; 
begin integer w, v; 

w:= v:= r:= f + 1; 
FB[v]:= if cursym = min then min else plus; 
if cursym= plus V curs~min then cursym:= nextsym; 

again: FC[v]:= v:= f:= f + 1; FA[v]:= realterm(ident); 
ER(ident =I= 0 V cursym = sigma, 
{variable or sigma in formula:}>); 
if cursym i plus/\ cursym =I= min then goto exit; 
"r.i![v]:= cursym; cursym:= nextsym; goto again; 
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exit: if v = w + 1 /\ FB[w] =plus/\ FA[v] < c4 then 
beginr:= f - 2; reaJ.formula:= FA[v]; - -

FA[v]:= FB[v- 1]:= FC[v - 1]:= 0 
end 
else reaJ.formula:= w 

end; 

integer procedure realterm(ident); integer ident; 
begin integer w, v; 
w:= v:= f:= f + 1; 

again: FA[v]:= reaJ.factor(ident); 
if ( cursym + mul t /\ cursym + div) V ident + 0 V cursym = 
sigma then goto exit; FB[v]:= cursym; 
FC[ v] :~= f:= f + 1; cursym:== nextsym; goto again; 

exit: if v = w /\ FA[w] < c4 then -
beginf':= f - 1; reaJ.term:="'"'PA[°w]; FA[w]:= 0 end 
else reaJ.term:= w 

end; 

integer procedure realfactor(ident); integer ident; 
begin integer w, v; 
w:= v:= r:= f + 1; 

again: FA[v]:= reaJ.primary(ident); 
if cursym + power V ident + 0 V cursym = sigma then goto 
exit; FB[v]:= cursym; FC[v]:= v:= f:= f + 1; - -
cursym:= nextsym; goto again; 

exit: if v = w /\ FArwr< c4 then 
beginr:= f - 1; reaJ.factor:= FA[ w]; FA[ w] := 0 end 
else reaJ.factor:= w 

end; 

integer procedure reaJ.primary(ident); integer ident; 
begin integer d, v, l; 

ident:= o; if cursym = sigma then 
begin realprimary:= 1; goto e'xrtend 
else if cursym = par th~ -
'Eegi"ncursym:= nextsym;reaJ.primary:= f:= f + 1; 

end 

FA[f]:= realformula(ident); ER(cursym + rap, 
<j:) missi:ng:r); cursym:= nextsym 

e'Ise if cursym = point V cursym = lowten V digit then 
reaI'pnma.ry: = NUMBER else if cursym = sum then -
begin realprimary:= f:= f +1; FA[f] := sum;-

cursym:= nextsym; ER(cursym + par, ~(missing:i,); 
cursym:= nextsym; v:= identifier(true); ER(v = o, 
{identifier missi:ng:t); ER( IB[ v] +-r,-
~wrong identifier*); ER(IF[v] ~ 1, 



end 
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{wrong place of identifier*); IF[v]:= 1; FB[f]:= v; 
ER(cursym 4 comma, i, missing'}); cursym:= nextsym; 
f:= f + 1; FA[f]:= realformu.la(ident); 
ER(cursym 4 comma, i, missing:}); cursym:= nextsym; 
FB[f]:= realformula(ident); ER(cursym 4 comma, 
i, missing:}); cursym:= nextsym; 
FC[f]:= realformula(ident); ER(cursym frap, 
{.) missing:}); cursym:= nextsym; IF[v]:= - 1 

else if lletter then ER(true, iwrong symbo1*) else 
begin integer identi; - -

identi:~ ident:= identifier(model); v:= IB[ident]; 
if v > 5 then 
oegin -real primary:= 1 ; goto exit end; 
ER(v ~ 1 /\ IF[ident] = ::7"'; -
<j:wrong place of identifier:}); 
if v::..: 1 /\ IF[ident] = 0 then IF[ident]:= 2; 
'If cursym f sub then -
begin realprimary:;;'"""ident; ident:= O; goto exit end; 
rea1.primary:= f:= f + 1; FA[f]:= ident;i.Qent:= of"" 
v:= f; FB[v]:= sub; d:~ 1; 

again: cursym:= nextsym; 
FC[v + d - 1]:= realformula(ident); 
ER(ident 4 0 V cursym = sigma, 
fidentifier or sigma not allowea;j,); 
if cursym + comma then goto ex; 
for 1: = f step - 1 '""'unti'I"v + d do 
begin integer" a; 

a:= FA(iJ; 
FA[l + 1]:= if a< c4 then a else a+ 1; 
a:~-= FB[l]; 
FB[l + 1]:= if a< c4 then a else a+ 1; 
a::::: FC[l]; - - - -
FC[l + 1]:= if a< c4 then a else a+ 1; 

end; 
FA[°v + d]:= FB[v + d]:= O; f:= f + 1; 
for l:= v step 1 until v + d - 1 do if FC[l] > c4 
tnen FC[l]:= FC[l] + 1; d:= d + 1;goto again; 

ex: if IC[identi] = 0 then IC[identi]:=ci'.;' 
ER(IC[identi] f d, {wrong number of subscripts*); 
ER(cursym + bus, {]missing:!>); cursym:= nextsym 

end; 
exit": 
~; 

integer procedure NUMBER; 
begin integer 1; 

real val; 
val:"= unsignednumber; 
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for i:= c1 + 1 step 1 until num do if RR[i] = val then 
goto exit; i:== miiii:"= num + 1; RRTT]~ val; 

exit:7m°MBER:= i 
end; 

real procedure value(g); value g; integer~; 
value:== i! g ,S c4 ~ direct(g) else evaJ.lg); 

real procedure prime(g); value g; integer g; 
'6egin integer a, b, c, i, Th, ub; 

real t; 
a:c: FA[g]; b:== FB[g]; if a= sum then 
begin i:= b; g:= g + 1;a:= FA[g];o:"= FB[g]; c:= FC[g]; 

lb:= - entier( - value(a)); ub:= entier(value(b)); 
t:= o; 

end 
~ IF[ i] := lb step 1 until ub ~ t:= t + value( c) 

else if b = sub then 
oegininteger arra:y-subs[1 :IC[a]]; 

end 

b:= tc[a]; 
for i:= 1 step 1 until b do subs[ i] := value(FC[g + i 
::-r]); t:= subscripted(a,o, subs) 

else t-:= direct(a); prime:= t 
end; 

real procedure eval(g); value g; integer g; 
"Swn inte~er a, b, c; 

real t, u; 
a:= FA[g]; t:= if a< c4 then prime(g) else eval(a); 

again: b::.:: FB[g];c:=-FC[gr;- -
if a= sum Vb~ sub V c = 0 then goto exit; g:= c; 
a:~ FA[g]; u:= if a< c4 then""pnme(g) else eval(a); 
t:= if b = plus--=chen-t + uei'se if b = iiiin"'"then t - u 
else""if b = nnll.t--=cEen t X u"e!se""if b = div--=cEen t / u 
else if b == power then t t}- u"e!se-;600; b:= -rnt°g]; 
c: = FCT g]; goto agai'ii; -

exit: eval:=-r-' 
~; 

real procedure direct(g); value g; integer g; 
direct:= if g = 0 then 0 else if g = 1 then 1 else if g > c1 
then RR[gTelse i:f"1'E["g] ~tnen IF[g]"eI'se ir'ffl[gJ = 3 
~ RR[IE['g"frelse 2!, IBTg] -;;-zrthen evalTIE'[g]) ~ 10600; 
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re~,,1_ procedure subscripted(ident, d, subs); value ident, d; 
Tii.teger 1dent, d; integer array subs; 
·begin integer p; w 

:p:~ count(l".iJ[ident], d, subs); if p > IF[ident] then 
begin PRINTTEXT({undefined:j,,); goto exit end; 
p:cc.: p + IE[ident] - 1; - -
subscripted:= if' IB[ ident] =-0 2 then II[p] else RR[p] 

~; -
integer :procedure count(b, d, subs); value b, d; integer b, d; 
in~eger array subs; 
begin integer a, i, t, j, lb, ub; 

integer array save[l:d]; 
t:~ o; b:= n - 1; 
for i~~ 1 step 1 until d do 
'b"'egin b::::: 'G"+'"""3,; 16:== - entier( - value(P[b - 1])); 

ub:= entier(value(P[b + 1])); a:= subs[i]; 

end; 

ER(a < lb Va> ub, ielement undefined:}); ub:= a - 1; 
a:= P[b]; save[i]:= IF[a]; 
if i = d then t:= t + ub - lb+ 1 else 
1or IF[a]~ step 1 until ub dot:= t + all(b + 3, i 
TT, d); IF[a]:== subs[i] m 

for i:= d step - 1 until 1 do 
begin IF[PrnJ:= save[i]; b:~ b - 3 ~; 
count:== t + 1 

end; 

integer procedure all(b, i, d); value b, i, d; integer b, i, d; 
begin integer a, t, save, lb, ub; 
lb:"° - ent1er( - value(P[b - 1])); 
1.fb: 00 entier(value(P[b + 1] )); 
if ub < lb then t:= 0 else if i ~ d then t:~ ub - lb+ 1 
eise -=---

"5eg'rn a:= P[b]; save:= IF[a]; t:= O; 

end; 

for IF[a]:= lb step 1 until ub dot:= t + all(b + 3, i 
+1, d); IF[a] :~ve 

all:c:: t 
end; 

pro·cedure readlist(ident, i, t, d, ind, subs, num, COEF); 
value ia.ent, i, t, d; integer ident, i, t, d; 
integer array ind, subs; 
begin integer j, aJ b, lb, ub; 

H t = O then 
begin lb:~unt(ID[ident], d, subs); 
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if lb> IF[ident] then go to exit; 
fflEF[IE[ident] + 1'6""'=-1]:= nextnumber; go to ex 

end; 
for j:= 1 step 1 until d do if ind[j] = i then goto fnd; 

fnd: b:= ID[ident] - 1 + 3X T; - -
lb:= - entier( - value(P[b - 1])); 
ub:= entier(value(P[b + 1])); a:= IE[ident]; 
for subs[j]:= lb step 1 until ub do 
'6°egin IF[P[b]]:= subs[j]; -

~; 
ex: 
end; 

if i + t then readlist(ident, i + 1, t, d, ind, 
subs, num-;co'EF) else 
begin lb:= count(!DLident], d, subs); 

if lb> IF[ident] then goto exit; 
CUEF[a + lb - 1]:= nextniimber 

end 

procedure portions; 
begin integer ident, a, d, b, i, t; 
next: 1dent:= identifier(true); a:= IB[ident]; 
if a f 2 A a+ 3 then go"toexit; d:= IC[ident]; 
'ITd=Othen --
oegin if a= 2 then IF[ident]:= nextnumber else 

b;gin num:~ + 1; RR[num] := nextnuni'Eier;" 
IE[ ident] := num 

end 
else 

end 

'SegI'n integer array ind, subs[1:d]; 
iTIF[ident] = o then 
begin b:= IF[ident]:= all(ID[ident] + 2, 1, d); 

IE[ident]:= if a= 2 then con+ 1 else num + 1; 
if a= 2 thencon:= coii+ b else n~ num + b; 

end; 
IT'"cursym f sub then goto exit; 
r'or i: = 1 step fuiitiTcr do 
'oegin ind[ 1.J := O; cursym:~nextsym; 

if letter then ind[i]:= identifier(true) else 
subs(i]:== nextnumber - -

end; 
Trcursym + bus then goto exit; cursym:= nextsym; 
t: = 0; if cursym """f""par"'tnen 
begin for i:= 1 step 1 'iiirt:rl d do if ind(i] f O then 

begi'n t: = t """+1"; ind[ i] : = tend 
end 
else 
"Eieg'I'n 



end; 
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again: cursym:= nextsym; b:= identifier(true); 
t:= t + 1; -
for i:= 1 step 1 until d do if ind[i] = b then 
begin ind[i]:= t; goto fndeoo; 
goto exit; - -

fnd: i!' cursym = comma then goto again; 
Tr cursym 4 rap then goto exit; cursym:= nextsym 

end; 
b:o= ID[ident] - 1; 
for i:= 1 step 1 until d do 
begin b:"" 'b+3; 1!. ind[ iT = 
end; 

0 then IF[P[b]]:= subs[i] -
-rr-a ~ 2 then readlist(ident, 1, t, d, ind, subs, 
con.? II) else readlist(ident, 1, t, d, ind, subs, 
mun, RR) -

i1 letter then goto next 
end; --

real procedure nextnumber; 
begI'n integer s; 

s:= if cursym = min then - 1 else 1; 
if cursym = plus V curs'ym = min then cursym:= nextsym; 
nextnumber:= s X unsignednumber -
~; 

integer :procedure numvar(type); value type; integer type; 
begin integer i, 1, t; 
t:= o; 
for i:= 200 step 1 until id do if IB[i] = type then 
begin l:= if°"'TI;[i] = O then le'Ise all(ID[i] + 2";7", IC[i]); 

IF( i]::; l; t:= t +-Y-

numvar:= t 
~; 

integer procedure numcon(type); value type; integer type; 
begin integer 1, 1, t; 
t•= O· • .? 

for i:= 1 step 1 until lf do if LB[i] = type then 
begin l:= if LFLi] = 0 then1else all(LE[i] '+2,' 1, LF[i] ); 

LG[ i]-r;' l; t:= t +-Y- -
end; 
numcon:= t 

end; 
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procedure bounds; 
begin integer j, i, v, b; 
Boolean fnd; 
!'or 1:= 1 step 1 until lf do 
'Eegin b:= rnTT]; fnd:= false; 

for j:= LA[i] + 1 step 1 until LC[i] do 
begin v:= P[j]; if v = sigma then gotonot; 

if v < 200 Vv > c1 theng'c)to nextj; 
Ir IB[ v] < 5 then go'tonextj; 
'Ir fnd then g'o-Eonotelse fnd:= true; 

nextj: -- - -
end; 
Lb[i]:= - LB[i]; 

not: 
end; 
!'or i:= 200 step 1 until id~ g IB[ i] + 4 ~ IE[ i] := 
Mi]:= o; -
~; 

procedure pregen; 
begin integer i; 

n:= O; 
for i:= 200 step 1 until id~ g IB[i] 2:. 5 ~ n:= n + 1; 
zn:;; O; -
for i:= 1 step 1 until lf do if LB[i] > 0 then m:= m + 1; 
ffi'T= numvam)"; N:= Ni + nuiiivar(6); - -
M1 := numcon(less) + numcon(more); M:= M1 + numcon(equal); 
dmax:= o; 
for i:= 200 step 1 until id do if IB[i] > 5 A IC[i] > dmax 
t'nen dmax:= mi]; RUNOUT; Plffi'r.'cR; 
! or i: = N1 , N, M1 , M ~ FIXP( 4, 0, i); PUNLCR; PUNLCR; 

~; 

procedure generate; 
be~in integers, t, i, j, u, h, type, k, 1, ident, v, d, lfh, w; 
real sigcoef; 
'Iriteger array PV[1:n], PC[1:m], subs[1:1 + dmax]; 
real array low, up[1:N], col, rhs[1:M + 1]; 

procedure each(b, i, d, proc); value b, i, d; 
integer b, i, d; procedure proc; 
·begin 1.nte~er a, save., lb, ub; 

end; 

lb:= - entier( - value(P[b - 1])); 
ub:= entier(value(P[b + 1])); a:= P[b]; save:= IF[a]; 
for IF[a]:= lb step 1 until ub do if i < d then 
each(b + 3, i +-,;-d, proc) elseproc; IF[a]:= save 
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procedure torhs; 
begin real a; 

i'i:iteger g; 
a:c:e vaJ..ue(k); if type = more then a:= - a; u:== u + 1; 
rhs[u]~= a; NL'c.R; PRINTTEX'I'({nr: :i,); print(u); 
if LF[h] > 0 then PRINTTEXT(isubs: ;j,); 
Tor g:= 1 ste~until LF[h] do print(subs[g] ); 
YUNCH(a) - -

procedure genbound; 
begin integer g, h; 

real a, b; 

out: 
end· _, 

~va.l"u.e(k); b:ec: value(P[l - 1] ); 
if P[l - 2] ~ min then b::c:: - b; 
IT abs(b) < 10 - 20 then 
begin ER((type :c-= equal/\ e.bs(a) > 10 - 20) V (type= 

more /\ a > 10 - 20) V ( type ~ less /\ a < - 10 -

20) i .f:error in bounds::j,); goto out -
er..d,; 
for g:= 1 step 1 until d do subs[g]:= value(P[l + g]); 
h:= if d =\Jthen 1 else count(ID[ident], d, subs); 
h::::: u+ h; a:= a / b; if type = equal then 
begin ER( a < low[ h] V a> up[ h] , {:error in bounds::j,); 

low[h]:= up[h]:= a 
end 
else if type= more= b < 0 then 
'EieginER(a < low[hL7:error in bounds::j,); 

end 
eI'se 

if a < up[h] ~ up[h] := a 

begin ER( a > up[ h] , 'f-error in bounds:}); 
if a> low[h] then law[h]:= a 

end; -

procedure eachvar(b, i, d, proc); value b, i, d; 
inLeger 1b, i, d; procedure proc; 
begin integer a, save, lb, ub; 

lb:= - entier( - value(P[b - 1])); 
ub:= entier(value(P[b + 1])); a:== P[b]; save:= IF[a]; 
for IF'[a] ::;..:: lb step 1 until ub do 
oegin subs[i]:='"""Tr(°a]; -

end· _, 

if i < d then eachvar(b + 3, i + 1, d, proc) 
else proc-
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IF(a]::..:: save 
end; 

procedure some(b, i, d, proc); value b, i, d; 
integer b, i, d; procedure proc; 
begin integer a, save, lb, ub; 

out: 
end; 

lb:= - entier( - value(P[b - 1])); 
ub:= entier(value(P[b + 1])); a:= P[b]; 
if IG[a] + 0 then 
begin save:= subs[IG[a]]; 

end; 

if save < lb V save > ub ~ goto out; 
TEi:= ub:c:: save 

save:= IF[a]; 
for IF[a]:= lb step 1 until ub do if i < d then some(b 
+3, i + 1, d, proc) ~ proc;7'F°[a] := save; 

procedure gencol; comment (ident,d,subs,v); 
begin integer i, w, h, l!1h, lch, s, type, k, a, l; 

procedure gencoef; comment (lfh,w,h,s,k,type); 
begin integer u, g; 

real sigcoef; 

procedure addcoef; comment (k,sigcoef,type,u); 
begin integer 1, g; 

not: 
~; 

real a; 
for l:= 1 step 1 until d do 
oegin a:=== 'va!ue(P[k + 1]); 

g a =I= subs[l] ~ got not 
end; 
'a:'";' value(P[k - 1]); 
if P[k - 2] = min then a:= - a; 
a:= ax sigcoef; -
if type= more then a:= - a; 
col[u]:= col[u]+a; 

if lfh = 0 then u:= w + 1 else 
begin integerarray cs[1:ifliIT 

for g:= 1 step 1 until lfh do cs[g]:= 
"I:rl)>[LE[h]--=-1" + 3 X g]]; 
u:= w + count(LE[h], lfh, cs) 

end; 
if' s = 0 then 
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end; 
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begin sigcoef:= 1; addcoef end 
else -
ti'egi"n sigcoef:= value(P[s - 1]); 

end 

if P[s - 2] = min then sigcoef:= - sigcoef; 
some(s + 3, 1, P[s~], addcoef) 

for i:= 1 step 1 until M + 1 do col[i]:= 0; w:= 0; 
for i:= 1 step 1 unt,il. m + 1 dD 
begin h:= if l < m then PC[i]else o; lfh:= LF[h]; 

lch:=LC[hT; s:== 6; type:= LB[h]; 
fork:~ LA[h] + 1 step 1 until lch do 
'b'egin a:::.-= P[k]; if a = sigma then s~ k; 

if a = rap then s:= O; 
IT a+ ident then goto nextk; 
"for 1: = 1 stepl untIT' d do 
"6e'gin a:= Plk + 1]; -

if a> c4 + 1 then go to nextl; 
il a > 200 /\ a"'<cl then 
begin-if IB[a] ;;- 1 then IG[a] := 1 end 

- - -else 
'5egI'n if direct(a) i subs[l] then goto 

end; 
nextl: 
end; 

nextk --

IF'""lfh = 0 then gencoef else some(LE[h] + 
'2," 1, lfh, gericoef); 

nextk: for l:= 200 step 1 until id do 
ram:= O; -

end; 
~ w + LG[h] 

end; 
~ v + 1; NLCR; PRINTTEXT({nr: J); print(v); PUNLCR; 
PUNLCR; FIXP(4, O, v); if d > 0 then PRINTTEXT( 
-{:subs: :} ); - -
for i:= 1 step 1 until d do print(subs[i]); 
'PONCH(low[v]T; PUNCR(up[vTJ; PUNLCR; 
for i:~ 1 step 1 until M do if col[i] + 0 then 
- begin 'P'O'.N'rCR; FTX'.P( 3, u, i); PUNCH( colTi'Jj end; PUNLCR; 

F1:X.°F(3, 0; M+ 1); PUNCH(col[M+ l]xobjective); 

~ 1; t:::c: n; 
for i:= 200 step 1 until id do if IB[i] > 5 then 
'5egin j : :,: IBTI'JT if j = 5 then -

end; 

begin PV[s]:';-"'i; s:= s+l end 
else 
begin PV[t]:= i; t:= t - 1 end 

sr;;' 1; t:== m; 
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for i:= 1 step 1 until lf do if LB[i] > 0 then 
begin j ::.:: L.t:1[ :i.J; it j 4 eq_ualthen 

begin PC[s]:-;-i; s:= s + 1 end 
e.Lse 
"5eg:['n PC[t]:= i; t:= t - 1 end 

end; 
~ O; rhs[M + 1]:= O; NEWPAGE; 
for i:= 1 step 1 until m do 
begin h:== PC[i]; type:o:: L]Th]; NLCR; NLCR; SPACE(20); 

fork:~ LD[h] + 1 step 1 until LD[h + 1] do 
Piili'YM(string[k] ); k:"" PLLC[h] + 1 ]; -
if LF'[h] = 0 then torhs else eachvar(LE[h] + 2, 1, 
Ll'[h], torhs)- -

end; 
ror j:~ 1 step 1 until N do 
begin low[ J] := - 10600; upTI] := 10600 end; 
for i:= 1 ste]? 1 until lf do if LB[ i"f< 0 then 
begin type~ LB[i]; k:= '.PTL'c'[i] + 1 ]; l:= LA[i] + 3; 

ident:= P[l]; d:= IC[ident]; u:= O; 
for j:= 1 step 1 until n do 
"i3egin h:= PV[ j J; if h = ident then goto comp; 

u:= u + IF[hT --
end; 

comp:"""'"IT LF[i] = 0 then genbound else each(LE[i] + 
2-:;-"1, LF[ i], genbound) -

end; 
for j::c: 1 step 1 until N do if low[j] = - 10600 then 
low[ j] := 0; v:= O; NEWPAGE'; - -
for i:= 1 step 1 until n do 
begin iden~[i]; d:= i'c'[ident]; NLCR; NLCR; SPACE(20); 

for j:~ 1 step 1 until cO do PRSYM(IA[ident,j]); 
i1· d = O then gencol else eachvar(ID[ident] + 2, 1, 
a'.'; gencolr- -

end; 
'.i't:ffl'LCR; RUNOUT 

end; 

procedure printstorage; 
begin integer h, i, j; 

PRINTI'.8)Cl' ( ,f 
identifiers J); 

for i:= 200 step 1 until id do 
'l3egin NLCR; print(i); 

for j:= 1 step 1 until 15 do PRSYM(IA[i,j]); 
ror h:= IBTTJ"; IC[i], ID[iJ; IE[i], IF[i] do FIXT(4, 
~h) -

end; 
PR'TNTTEXT({ 

program :} ) ; 
for i:= 1 step 1 until p do 
begin NLCR; print(i); print(P[i]) end; 
PJ:<HfJTEXT( { 

linear forms *); 
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for i:= 0 step 1 until lf do 
'begin NLCR; print( i); -

for h:= IA[i], LB[i], LC[i], LD[i], LE[i], LF[i], 
!GTi] 2.£ FIXT(4, O, h) 

end; 
fflNITEXT({ 

strings i,-); NLCR; 
for i:= 1 step 1 r - until str ~ PRSYM( string[ i]); PRINTrEXT( 

reals i,-); print(num1); 
for i:= c1 + 1 step 1 until num do 
'6'egin NLCR; print(i); prim(RR[iTT end; 
11nif.rrEXT( { -

integers i,-); print(con1); 
for i:= c1 + 1 step 1 until con do 
~in NLCR; print(i); print(II[iTT end; 
PRIN'ITEXT( { -

formulas i,-); 
for i:= c4 + 1 step 1 until f do 
oegin NLCR; print'(i); 
~ h:= FA[i], FB[i], FC[i] 2.£ print(h) 

end 
end; 

struct: start; structuralpart; bounds; 
nume: if cursym = INIT then initialization else 

begin ER( cursym = 1:'5ijST, { post-optimizatro'n not im:plementea:f,); 
ER( cursym = PARA, { parametrization not implemented:}); 
ER( cursym + CLOSE, { wrong symbol i,-) 

end; 
pregen; if test then printstorage; generate; NEWPAGE; 
if cursym+ CLOSE!'""'tnen go to nume; 

exit:- -
end 
end 
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