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ABSTRACT

An algol procedure to calculate the multigroup constants from
26-group micro-cross-sections is described. The tabulated micro-cross-
sections are written into magnetic tape backing store by special codes
which are also discussed.

The procedure is as simple as possible and needs a relatively
small fast store. It has a short and a long version. In the latter
corrections are made for resonance self-shielding.



1. INTRODUCTION

Micro-cross-sectlona of elements which are of interest in reactor
physical calculations have been already published in tabulated from
[11 . [2], [31. The tables of [3] have been used as a cross-section library
for the calculation of the multigroup constants in homogeneous mixtures.

A special code /referred to as RFGB/ is used for writing the
tabulated micro-cross-sections punched on tape in a convenient form into
a file, called RFT1, on the magnetic tape.

By the algol procedure, referred to as "group', the data on this
file are used for calculating the macro-multigroup constants of a given
mixture.

The guiding principle in the writing of this procedure has been
to minimize the occupied fast store and the running, time, in order to
facilitate its application as a subroutine of a larger reactor code.
Therefore the lion’s share of the calculations is performed by the code
RFGB and only a small part of the arithmetics is left to be done by the
"group”™ program.

The '"group™ procedure is written in two versions. The first version
is much simpler .than the second one since the resonance self-shielding
corrections recommended by [3] ere not performed.

In 2. the construction of cross-section library RFT1 and the first
version of the group procedure is discussed. The method of correction for
resonance self-shielding is presented in 3.

2. CONNECTION BETWEEN MICRO-CROSS-SECTIONS AND MULTIGROUP CONSTANTS
AND THE CONSTRUCTION OF CROSS-SECTION LIBRARY

From the micro-cross-sections tabulated in E33 the scattering
matrix can be calculated up to the linear term. This is sufficient in
most of the practical cases. The following multigroup constants are to
be calculated in this way.

P the total cross section in group
L the total removal cross section in group

* the transfer cross-section from i to group j,

2r3- ~ N *3



where
is the average cosine of the scattering angle with

transfer from the group i to the group j, i.e. the
transport cross section

li-v -~ u

is the product of the fission cross section and the
average number of fission neutrons in the group j.

The micro-cross sections taken from the tables [3] are

't the total cross section,
the scattering cross section,

sie) the slowing down cross section,
i+i+ . . . .
J:n' k transfer cross section by inelastic scattering from

the group i to be group i+k.

These cross sections are used for each isotope in the mixture.

To specify the other data of a given isotope, three constants,
A, B, C, have been introduced as follows.

For Q)A]%rogen and deuterium /A = 1/ the elastic transfer cross

. . 1 IV .
section a, and the average cosine ug are also given,

For elements with atomic mass 6<, M< 20 /A = O, B = 1/ the
average cosine of the scattering angle is given for slowing down from
group i - h/é(G) - and for inelastic scattering from group i to group
i + k, ul-"1-¥

in

For elements with atomic mass 6 SM /A = 0/ the average cosine
of the elastic scattering is used.

For fissionable isotopes 0=1 /otherwise C = 0/, then the
fission cross section a3 and the average number of fission neutrons
v-5 are given.

The constants A, B, C punched before the cross sections of each
is rtope in order to control the process of reading and evaluation.

As known, each of the macroconstants of a homogeneous mixture
CEn be obtained from the formula *m

=1 o', /1]



*
whei'e is the number of nuclei/cnr of the isotope i. Since

is given in barns, p. should be taken in units of 102\

After the reading-in of the micro cross sections from the paper
tape, the microconstants to be used in /1/ are calculated and written
on the file RFTL by the RPGB program. Thus the formula /1/ describes
the only arithmetics to be done by the first version of the '"group"
procedure.

The micro-cross sections and the micro-multigroup constants

are related by the formulae

*
- ° ot '4 cs(e) - cinj v
4 - 44 - A) + us (e > °scel 1 - A)B
-0 N - "
e - 4-J in ® hs

1 e Ys (e) °s(e)(1 ~ A)e6f,j-1

In order to accelerate the work.with RFT1, the above constants
are arranged in three arrays, a follows

stfo (i1 = = atm i, f1 = res

stfo [i+261 = (vafep atm [j+26, fl = res ;4. 521 = Vv
res Li + 78] = .
stfo [j+52] = £<min f =
ao ( res [j + 1041 = 0"
stfoO [j+78] «

The third array is to be used for resonance self-shielding
calculation.

Thus, each isotope is represented on the file RFT1 by these
three arrays. The only difference between the isotopes is their sequence
on RFT1, specified by a serial, or identification number which has to be
referred to when the data of any isotope are needed. The sequence of the
isotopes is the same as that on the punched tape input of RPGB.

Besides the micro-cross sections, the RFT1 contains five fission
spectra /taken from [3]/ and the width of the lethargy intervals for the



26-group system. These data are written into the EFT1 prior to the
cross section data.

The order of punching can he read from the listing of the KPGB
program. This order has been chosen to simplify the punching operation
as much as possible.

The given order of isotopes in the mixture to be calculated is
rearranged so that the magnetic tape should move only in the forward
direction while searching. The reading-in of the data and the calculation
by Eq. /1/ are going on simultaneously, thus the required fast store
capacity is practically independent of the number of isotopes in a
mixture. Finally, here is the declaration of the algol "group™ procedure

‘procedure’ group (r,Pk,n,s .nngSgi’\nsnggt,khi,du,t) :
‘value’ n,s,t; ‘integer’ n,sj ‘real* t;

‘array’ sgO, sgl, nsg, sgt, khi, r,- duj

‘integer’ ‘array* Pk{

‘algol’l
n = the number of isotopes in the mixture
r[l»n] = the density vector of nuclei
Pk[1l:n]= the identification numbers of the system components /the order
must be the same as in the r[l:n]/|
s = identification number of the fission spectrum to be used
/n - 5/ if s =0, then no fission spectrum is used.
sg® v Eo sgl « nsg 4 v If Sgt + It
khi = is the fission spectrum
du = the width of lethargy intervals
t —uis the temperature in Kelvin’s. If t = 0, no resonance correction
is made.

This declaration is valid in both versions of group.

3. RESONANCE SELF-SHIELDING CORRECTION

As known, the flux depression due to resonance absorption
gives ride to a change in the group averaged cross sections. This ef-
fect depends on the quantity [3] (the group index is dropped)

rci) | P. c(j) - O«« 18/
i=l



/when the cross sections of the i-th isotope are to he calculated/»
Thus, the resonance-self-shielding correction has to be evaluated
separately for each mixture.

For the calculation of resonance self-shielding, correction
coefficients are given in the tables [3] as functions of o and
temperature. The corrected cross sections are obtained as the product
of the correction factor f and the tabulated group averaged cross
sections. The factor f is given for a few values of o /denoted by
O] e*¢ Om»ee/and at the temperatures 300°* 900° and- 2100°K in those cases
where Doppler corrections have to be considered.

The interpolation formulae used in the calculation are taten
from [4].

Thus, for temperature dependence we take

f.(T) = A+ B //“ 19/
where A is chosen with the assumption that f(900) = B ® s
chosen in the interval 0 <T ”~ 900 with the assumption that
f(300) = fAQQ and in the interval 900 $ T < « with the assumption
f (2100) = fjl0O.

The rule of interpolation concerning the & is the following.
Let OL be the largest and ©0s the smallest value of ©6”~-s given in
the table [?]. Thus

if 0 < s then fzfﬁ
if 6osd<a$al<od then
fCo) = f(F ) + Nmmati-—-- n-av— 1 /10/
tnV i 1ag
if 10?7 z O > o then .
L 1- f(oT) , >
f(o) = 1 + - — 77 £n(a /1CI)
En(io7 / &y

if a > i07 then f = /.

If °s =0 then we use linear interpolation in the first
interval, rather than /10/.

To get a satisfying s for every isotope an iteration process
would be needed. However the errors in the coefficients f are greater
than that arising from the neglection of this iteration procedure. Thus
the value given by Eq. /8/ is used for a «



Upon the calculation of the multigroup macro-constants, the
second version of the group procedure can he used to calculate and
to apply, in addition, the above correction, too.

This job is also done by making use of the file RPT1 on magnetic
tape.

The correction factors are written into the file by a special
code called RPGP. They are written after the cross section data of all
isotopes. Since not each isotope has to be resonance corrected, a
complementary information is written into the RPT1 between the cross
sections and the resonance correction factors. This information is
contained in an integer array defined as follows: rkor[i] is the
identification number of resonance correction factors of the isotope
with cross sections identified by the number i.

If the isotope with cross sections identified by number i has
no correction factors, then rkor[i] ='0. On the instructions rkor
resonance correction is applied by the "group"™ to all isotopes which
have to be corrected without the need of additional information. The
sequence of the isotopes in the resonance correction part of the RPT1
file has to be the same as that in the cross section part and is
determined by the input sequence on the punched tape for the RPGP
program.

The paper tape of resonance correction factors of each isotope
is punched as follows.

rk = is the identification number of the first group in which
resonance self-shielding is to be taken into account,

rv = is the Identification number of the last resonance corrected
group,
= i if no temperature effect is taken into account
teta _ 2 if it is,

srf = the number of columns with fission corrections
[srf $4/. If there are no fission corrections, then srf = 0,

src = the number of columns with capture cross section corrections
larc <6/. If there are no such corrections, then src = 0,

srt = the number of columns with total cross section corrections
/10 <srt s 4/,

sre = the number of columns with elastic scattering correction
/10 <sre $ 4/.



After punching these parameters the columns of correction
factors are punched one by one from left to right, includingnthe value
of -s, too. /Wherever this value is ® , the punch is 10"./

In order to accelerate the operation "group', some transformations
of the input data are performed through the code RPGP.

It is advantagepus to perform the correction group hy group to
spare considerable fast store. Therefore, the resonance correction data
of any isotope are written by the code RPGP in rv-rk+2 records.

The first record called PAR contains rk, rv, teta, srf, src,
srt, sre. The second record called PTR contains g for f~, fc, f»,
f , /i.e, the second row of the heading of the table of corréction
factors/. The PAR record has 7 end the PTR record has thus srf+src+srt+sre
elements.

The j-rk+1 -th of the other rv-rk+1 records, all called
REZKOR contains the following

°t' vD' af' °e' °s(e)' °-°°

and if teta = 1, then REZKOR is the j-rk+1 -th row of the table of
vorrection factors and if teta = 3, then the three f-s

~f2100* f900* f300~ belon6 tO every group. Thus the elements of REZKOR
will be tripled.

The first five elements of the Jj+Il-rk -th record are res [j],
res [j+26], res tj+52], res [j+78], res [j+104] of the record RES, thus
they can be found on the RFT1 and must be used by RPGP program.

The first step in the" group” procedure for resonance correction
is to find the records PAR and PTR of all the isotopes involved. Thus
we shall know which of the isotopes in a given group must be corrected
for resonance self-shielding. Starting with the first group, we find
the REZKOR and interpolate, if necessary, according to /9/ and /10/.
Then self-shielding corrections for the isotope i can be carried out
by the formulae

Ij
t (ccrr)
v of(i)j(I - ftWj(o, 1))
(oorr)
j I * — 67
Io(.corr) K(1,j - 28V - “twj) (1-*=%"J0 . M)
T)of(l) ]

fei>J (- 7



! o ®J ¢, )
1 (corr) 1 (i-

Jj+j+l JHi+l

o (corr) Io

This operation is performed group by group except for the thermal group.

The effect of resonance self-shielding on anisotropic scattering

is neglected.
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LIST OP EPGB

begln mteger i,k,1,J,ABC;

‘integer''array’ HKl[l 3J

‘array’ se,st,sf,nu,me, m z ,52[1:26],

sei,mel, sni mnl[l 2d.0: 10] stfO[ 1: 104],atm[1:52,1:10],res[1:130];
‘procedure’ freemt(n);'value'n;linteger'n;

‘external’;

'‘procedure’ in(se); ‘array'se;
‘for' i:=1 ‘step' 1 'until' 26 ‘'do’
se[l] =read;

procedure beolv(sm); ‘array' sm;
‘for' i:=0 ‘step' 1 'until' 10 ‘'do’

‘for' j:=1 ‘step' 1 'until' 25 'do' sm]j,i]:=read;

‘procedure’ use(n,t); ‘value' n; ‘integer' n;'string' t; ‘external’;

'‘procedure’ create(n,t); ‘value' n; ‘integer' n; 'string' t;
‘external’;

'procedure' writearray(n,A,t); ‘value' n; ‘'integer' n;

‘array’ A; ‘'string' t; 'external';

create(20,"('"RFT1")"); use(20 '('RFT1e)");

HK1M ]:=2o; HK1[2] 10 HK1(3J =37i

wrltearray(20 HK1,'('"HK ") ");

selectinput(o);

in(se); writearray(ZO,se (DU-) )

‘for' k:=1 ‘step' 1 ‘until” 5 'do’ 'begin'

in(se); writearray(20,se,' ('HASP')') ‘end’;

‘for' k:=1 ‘step' 1 'until’ HKL[31 ‘'do’' ‘'begin’

A:=read; B:=read; C:=read;

‘for' i:=1 ‘'step' 1 'until' 26 'do' ‘'begin’

Se[l]'_St[I]'_Sf[I]'_nu[lﬂ me[c} =mz[i]:=sz(i]:=0;
for” J:=0 ‘'step’' 1 'unti 0’

5e|[| jl: —mel[| J] —snl[l j] —mnl[| j1:=0; ‘'end";
for' 1:=1 step 1 ‘until’ 52 *do

‘for' J:=1 ‘step' 1 'until' 10'do’

atm[i.j]:=0;

in(st);

"if' C>0 'then' 'begin' in(sf); in(nu)e'end’;
in(se);

"if' A=0 'then' in(me);

in(SZ)f

'if' A=0 'and' B>0 'then' in(mz);
'if' A=l 'then' 'begin’ beolv(sel) beolv(mel) ‘end’;

beolv(snl);
"if' B=1l ‘then' beolv(mnl);
‘for' i:=1 ‘step' 1 'until'26 'do' ‘'begin’

resti]:=stfO[i]:=st[i];

res[i+26]:=sf[I];

res[i+52]:=nul[i];

stf0[|+26] —nug]*sf[i];

resti+78]:=seJi

resti+l104]:=sz][i];

stfO[ i+52] :=st[i]- se[ i]+sz[i]-snlti,-0];

stfO[i+78]:=st[i]-me[i]*seti]* (Il —A)+sz[|]]*m z[[i]*il—A)*B
-seiti,0]*mel[i,0]*A-mnl[i,0]*snI[1,0]*B;

for' Ir=1,1+1 ‘'while’ 1 'le"' 10 ‘'and' I<i 'do

atmti 1]:=atm[i,l]+sel[i-1,1]*A+snl[i-1,1];

'if' A=l ‘or' B=1 ‘'then’

atmfi+26,1]:=atm[i+26,1]+melti-1,1]*selt i-1,1]*A+mnlti-1,1]*snl[i-1,1]*B

'begin’

‘end’;

'if' K26 ‘'and' A=0 'then’ begin

atmg+1 ,1]:=atm[i+1 ,1]+szti]; B=1 ‘'then’

atmfi+27,1]: —ath+27»l]+mZEI]*SZ[I] ‘end" ‘end’ i;

wrltearray(zo stf0," ('STPO ; writearray(20,atm, (ATM)*)
writearray(20,res,"('RES")") ‘'end' k; freeinput; freemt(20) ‘end" RPGB;
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LIST OF RPGP

'begin’ 'Integer'i J k;

‘integer’ s;

'integer"array' par[l:7],rkor[1:40],dr[ 0:50];
‘array’'ptr[1:14],sm[1:14,0: 50], res[1:130];
'procedure dataskip(n); ‘'value' n;

'mteger n; ‘'external’;

'‘procedure' freemt(n); ‘value' n; ‘integer' n;
‘external’;

'‘procedure' use(n,t);'value' n;

‘integer' n;'string' t; ‘external’;
‘procedure’ readarray(n,A,t); 'value' n;
‘integer' n; ‘array'A; 'string' t; ‘external’;
'procedure’ ertearray(nAt) 'value' n;
'integer'n; 'string’t arrayA ‘external’;
‘procedure’ skip(n, m) valuenm;

‘integer' n,m; 'external';

'‘procedure’ rewind(n); ‘'value' n;'integer' n; ‘external’;

select input(O); s:=read;

‘for' i:=1 'step' 1 'until’ 37 'do"' ‘'begin’
rkor[ i] .—read dr[rkor[l]] ‘end'*.
use(20,"(’ RFTl) );

readarray(zo rkor," ('RKGR")");

skip(20,-1);
writearray(20,rkor, ' ('RKOR")");

‘for' k:=1 ‘'step’' 1 ‘until' s 'do' ‘'begin’

rewind(ZO);
‘for' i:=1 ‘'step' 1 'until' 7 'do’
par[i]:-read;
‘for' 1= step 1 'until' par[4]+par[5]+par[6]+
par[?] 'do’ )
‘for' J:=0 'step' 1 'until' par[3]*(2+par[2]-par[l]) 'do’

smli,J ]reread;
'begin’ 'array rezkortl 6+par[3] (par[4]+par[5]+par[6]+par[7|)]>
for' J:=1 'step’ 1 'until' d[k]'do’ ‘'begin-*

skip(20,2);
readarray(zo,res, "('RES')') ‘'end';
‘for' i:=1 ‘'step’' 1 'until’ par[4]+par[5]+par[6]+par[7] 'do’

ptr[i]:=sm [i,0];
dataskip(20) ;
writearray(20, par ( PAR') ' );
wrltearray(ZO AT PTR) );
‘for" J: —par[l step 1 'until' par[2] 'do" 'begin’
rezkor{l]::res [l ;
rezkor[2 :res[Jt26]
rézkor[ ] —resEJ+52]]
4

rézkor :=res[J+78];

rézkort 5}'—res[J+104];

rézkor[6]:=0;

‘for' ;=7 'step' 1 'until' 6+par[3]*(part4]+par[5]+par[6]

+par[7]) 'do’

rézkort i]: —sm[(l 7)'/'pa[3]+1/part3]*(J+21-part 1])-i+ 7-
par[3]*((7—+)"/'par[3])];

ertearray(zo rezkor, &
'‘end'J ; ‘end';

‘end’; feemput freemt(20);
‘'end" RPGP;l

REZKOR')");
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LTST OF "GROUP"

'procedure’ group(r,Pk,n,s,sgO,sgl,nsg,sgt,khi ,du,t);
'value' n,s,t; ‘'Integer' n,s; ‘'real" t;

‘array’ sgO, sgl ,nsg,sgt,khi,du,r; ‘integer' ‘array' Pk;
'begin’ ‘integer' g,i,J,k,1,m;

‘array' roflrn]: ‘integer' ‘array' P[0:n],HK1[1:3];

‘procedure’ skip(n,m); ‘value' n,m; ‘integer' n,m; ‘external’

‘procedure’ readarray(n,A,t); ‘value' n; ‘integer' n;
‘array' A; ‘'string' t; ‘'external’;
‘procedure’ rewind(n); ‘value'n;
‘integer’ n; ‘external’;
‘procedure’ input(n,s);

'value' n; ‘integer' n; ‘'string’' s; ‘external’;
input(20,'('RFT1")");
readarray(20,HKY, ' ('HK1")"); readarray(20,du,'('DU")");
g:=HK1[1 ]; m:=HK12];
if' s=0 ‘then’
‘for' k:=1 ‘'step' 1 ‘'until' g ‘'do’
khi[k]:=1-slgn(k-1)'else’
'begin' skip(20,s-1);
readarray(20,khi,'('HASP')') ‘end'; skip(20,5-s);

‘for' i:=1 ‘'step' 1 'until', g 'do" ‘'begin’
sgt[l] —nsg[l] =0;
for' J:=0 ‘step' 1 'until’® m 'do’

ngfl J]:=sgi(i,j]:=0 ‘end";

‘for' k:=n ‘step' ~1 ‘until* 1 'do" ‘'begin’
I_ -
for' i:=1 'step” 1 'until' n 'do’
"if'Pk[i]>1 ‘then''begin’ [:=P k[i]; J:=i ‘'end’;
P[k]:=1I; ro[k]:=r[J]; PKk[j]:=0; ‘'end"'; P[0]:=0;
'begin' ‘array’' stfO[1l:4»g], atm[1:2*g,1:m];
‘for' k:=1 ‘step' 1 'until' n 'do" ‘'begin’
1:=3*(P[k]Pik-4]—2); skip(20,i);
readarray(20,stfO,"('STFQO")");
readarray(20,atm,’' (‘ATM")");

sklp(20 1);

‘for' i:=i ‘'step' 1 'until' g 'do" ‘'begin’
sgt[i]l:=sgt[i]+ro[k]*stfOT[i];
nsg[i]'=nsg[|]+r0[k]*sth[|+g]

sgO[i1,01:-sgO[l, 0]+R0[k]*stf0[|+2*g];

sgl i,0]:=sgl(i,0]+ro[k]*stfO[i+S"g];

for' 1:=1,1+1 ‘'while’ 1 '"le' m 'and' i<i 'do' ‘'begin’
sgOri I] :ng[i,I]+ro[k]*atm[i,I];

sgll'l 1]:=sglfi,l]+ro[k]*atm[i+g,l] ‘'end' ‘end' i;

‘end’ k rewind(ZO); ‘end’;
if' t=0 ‘then' 'goto' VEG,
REZ; begln"integer"array' par[1:7],rkor[1:40],dr[0:30];
'array' ptr\1:14],inpl,inp2,inp3[1:6];
‘integer' max,mk,lk,q; ‘array' rz[l:30];
readarray(20,rkor, ' ('RKOR")");
"for'i:=37 1step’'-1 'until'2'do’
rkor[i]:=rkor[i-1];
rkorfl]:=
max:=dr[0]:=1:=0;
‘for' i:=1 ‘step' 1 'until’ n 'do’
“if' rkor[Pii]]>0'then''begin’
lr=1+1; rz[l]l:=roli];
dr[1]:=rkor[P[i]] ‘'end’;

RB: 'begin''integer''array’ rk,rv,srf,src,srt,sre,teta[1:1];

‘array'int[1:20,1:1];
‘real’ elt;



"boolean'larray ' bb[1:1%11;
bb[ 1N]:- 'false’;
“for' j: 1 'step’ ‘until® 1 'do''begin’
rkorf 1]: --0;
"for' k:-dr]J-1]+1'step' 1 'until' dr]j] 'do''begin’
R2 weadarray (20, par,' ('PAR") ');
readarray(20,ptr ,'('PTR")");
skip (20,1 *parf 2 -par] 1j);
rkorfl]:-rkorfJ]+3+parf2 ]-parfl] 'end' k;
max : =maxfrkor] 1]:
rkf J] :=par[1ll; rv[J]:-par[21; teta]d]:-par]3];
srffJ]: par] >l; srcfJ]:-par] 5];
art]J]:-parf6]; srefJ]:-par[7]:
"for' k:-1 ‘'step' 1 'until* I ‘'do’
Intfk,J]:-ptrfk]:
‘end'J; ‘'for' i:-1 ‘step' * ‘'until' g-1 'do''begin’
sklp(20 -max);

‘for'lk:-1 ‘step'1'until'l'do ' 'begin’
bb]lk]:=(1-rk]lk])*(rv]lk]-1) 'ge" 0;
"If* bbflk] 'then' mk: =mkt-l "epd *;
C- "begin'array' ff,ft,fe[1l: , 1:mk],fc[1:6,1:mk],
nu,st,sc,se,sz,sf[1l:mk];
J:=0;
for' lk:=1 ‘step' 1 'until' 1 'do’
'begin'tarray' rézkor] 1:6+tetaflk]*(srf[lk +src[|k]+srt[|k]+sre[|k])]
g:="if' bb[Ik] 'then' rkorflk]-1-rv]Ik]fi ‘'else’ rkor]lk];
RD:skip(20,q);
"if' bbflk]'then''begin' ]
readarray(20,rézkor, ' ('REZKOR")");
J:=3+1;
i F teta]lk] 3'then’
‘begin’
R -'for' k:=7 ‘'step' 3 ‘'until' 3*(srf[lk] +src[lk] +srtflk]+sre[lk]) 'do’
rézkor[k]:="'if' t 'le' 900 'then'
1,/(sqrt(3)-1 )*(sqgrt(3)*rezkor[k+I1]-rezkor[k+21+30/sqrt(t)>
(rezkorfk+2 ]-rezkorfk+l 1)) ‘else’
1/ (1-sqrt(3/7))*(rézkor[k]-sqrt(3/7)»rézkortk-N]+30/sqrt(t)>
(rézkor]lk+1]-rezkor[k]));
'‘end’;
scf jl:=st[j]: =rezkor]l];
sf]ld]:=rezkor]2];
nul[Jd]:=rezkor]3];
seld]:-rézkor 4];
szij]:-rézkor f5];
K3:'for' k:=1 ‘step' 1 'until' srf[lk] 'do’
ff[k,jl:-rézkor]7+(k-1)*tetallkl];
Kri-'for' k:=1 'step’' 1 'until' srcflk] ‘'do’
fc[k,J]:-rézkor]7+tetallk 1*(srf]lk]+k-1)];
Kc:'for' k:=1 ‘'step' 1 'until' srt[lk] 'do’
ft]k J]:-rézkor]7+teta[lk]>(srf[Ik]+src]lk]+k-1)];
K6 :'for' k:='" 'step' 1 'until' sreflk] 'do’
fe[k,J]:-rézkor]7+teta]lk]*(srf]lk]+src]lk]+srt[lk]+k-1)];
sklp(20,rv[lk]-i)'end’;

‘end' Ik:
'begin''real'’' procedure' insig(sr,kf,inp,slg,J);
'value'Jd,sr,sig; 'real' sig:

'Integer' J,sr;
‘array’' inp;

‘array' kf;

'begin' 'integer ' k; Insig:=1;

‘for' k-=1 'step’' 1 'until' sr-1 'do’
'beglin’



VI

"I'f Blg<lnp(k]'and ' slg ‘'ge' trip!ki 1)'then’

"beg 1n" ' 1f ' lripfk U ]>< 'Lbfin'

Inatg: kf[ki1,]]t(kf[ k Nl-kff ki 1,.']) *In(Blg/Inpfkt1])/

In(inp[k]/tnpl kill) ‘olse’

Innig: -k 'kl 1,124 (kf[ k 1-kff kf 1,.1)) »sig

Inp[ K]

"»>ndl ‘else’

Il I” slgMnpfl) ‘'and' :ig<|OO0000CO ‘'then'

Inslg:- 1+ (kf'[1,J]-)«In(sig/10000000)/In(inp[l ]/100000O0)

'else” 'if' sig 'ge' 10000000 ‘then' 1nslg:=»l ‘else’

"I'f sigOlInpfsr] ‘then’
insig: -kffsr ,,1) 'end'lInsig;
‘end ":

J:-1k:=0;

"for 'lk:-1 'step'1l'until '1'do"’

"if'bb[1lk]'then''begin’
1:-1"1; .

KO- ‘'for' k:=1 ‘step' 1 'until' srt[lk] ‘'do'
i,npl[k]:=int(ktsrf[1k] +src[ Ik] ,1k];
sgt] 1J:=sgt [i] 'r7,[ Ik]~st[ J] ;
st[J]:=st[j]*insig(srt[1k],ft,Inpl,sgtfi],j);
sgtfi]l:=rz[ 1k]*(sgt[i] +st[J]);

‘end’;

ITE: J:=1k:=0;

"for'lk:—1 'step" 1'until '1 'do*

"if'bb(lk]'then''begin'

Jr=1+i; .

K9: 'for' k:~1 'step' 1 'until' 6 'do”™begin’
inplfk]:-Int[k,Ik];
inp2[k]:=int[kfsrf[lk],1k];
Inp3[k]:=Intfkfsrf[lk]+src[lk]+srt[lk], 1k]
'end'k;

elt:=sgt[i]/rz[lk]-st[

nsgti]:=nsg[i]-rzflk]*
sgOf i,0j:~sgOf1,0]-rz(

[J]*sf[J]*(1-insig(srfilk],ff,Inpl,elt,j));
1*((sc[ 1-se(J]-sf[J])*(1l-insig(src[lkJ,
fc,inp2,elt,J))tsfrJ]*( 1-inslg(srflrk] ,ff,inpt ,elt,j))
Iszf 11*(1 -insig(sre[ Ik] ,fe,inp3,elt .J ));
sgl[i,0]:-sglti.O]-rz[lk]*(scfJ -atlj]);
sgOf if 1,1 j:~sgO[if 1,1 ]-rz[Ik]*sz[ J]*(1l-insig(sre[ Ik] ,fe ,inp3,elt 1))
'end'lk;'end’';'end'RO;'end’'1,'end'RB;'end'REZ;
rewind(20
VEGe 'end ‘:

J]
nu
Ik
g
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