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1,8, The Mossbauor of.ect is most frequently observed
on the measured absorption spectra . Tlio
MdoOssbauer parameters of the measured spectra are the
position, width and shape of the absorption lines, the
maximum absorption /amplitude/ and the base lino
background.

For thin absorber the absorption lines are shaped
like Lerontsian curves. All the lines in the spectra
considered in the following are asauraod to have
Lorentzian shape. The positions and intensities of the
observed lines are determined by the eigenvalues and
eigenvectors of the hyperfine interaction Hamiltonian
of the nuclear levels, respectively.

The hyperfine interaction Hamiltonian is given
by the sum (O bl

H=1Q + H, (1)
If the coordinate system is chosen to be such that the
z-axis points in the direction of the component V,.,

of the electric field gradient /'Fig.i/, then the



contribution from the quadrupole interactions is

defined as

i mu % K wmkrmin y(f.-:;>

and the contribution from the magnetic interactions

is defined as

Hu (L cais a( 1 n f *=Mex 1f)yrenng

where
Q = the electric quadrupole momentum
e = the proton charge
g - the nuclear magnetic g-iactor
| = the nuclear spin
Ai-ﬁ/—the nuclear magneton
N M*-Mdul - the sasymmetry paramotor
Qt ¥7 — the polar coordinates of the magnetic field
relative to the principal axes of the
electric field gradient tensor
IV, ,l1r>are the angular Momentum operators. The
comooneuts of the electric field gradient arc chosen
to'he such that we have J/7y j™ |v ] vo.. |,
hence O 261
For I = 1/2 and | = 1i/Z o0.g. 57be and 119Sn

the matrix elements of the Hamiltonian defined by /1/

can be written in ‘the form [2]J

1* bl

. 1/2 - 172

172 °11 b12 (1)
1/2 b., bo?2



3/2 1/2 -1/2 -3/2
3/2 all al2 al3 0
Lz a21 222 223 ai3
-1/2 al3 a32 a33 alz
-3/2 0 a13 a2l a44
where

by = -1/2jbcoiG

b22 =
b12 = /)
b?1 = -1/2/3 G tiG ~p (if)

ea =5A- 32 das@
a22 = - 3 A - 1/2 6d<x**An
=- 3 A+ 1/2 ¢cCCO-50

S/+4 3 A+ 3/2 dCO*&
al2 =- ¥3/2 6d UhsOdop (-L 'f)

a2l =%/3/3 cL JXhv & eo™P (19%)
a25 = -4 N

a32 =~ N

al3 = |/5"

ANrVo* 30N

/7 y2104 N
/i - e Q v//,r(2"-Y%)



Tho positions /TE/ of the absorption linos aro given

in terms of tho eigenvalues of the above matrices, by

TE(D, V'A/>>2@IF.0-J (D ,j) (2)
while the intensities /4/ are expressed in terms of

the eigenvectors /3/ in the form

fi3/2
°3/2,i
cl/2 pl/2

Y °1/2,j

*@hz) = = Ojla.ii p-1/2 " T2
'3/2, i 172,
m.-3/2 (3)
312 i

hence wo get in the case of magnetic dipole transition

* = now #r, 7 <N T
I A*
The symbol stands hero for the Clebsch-Gordan

coefficient, v;hile X is tho vector nomal to the
direction of the r_radiation. It can bo decomposed to

the contributions



xal;4, GOJ&e f XIi - Lit* &
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-if
In the case of polycrystalline samples, the crystal
grains are randomly distributed, thus the intensities
/4] of the linos are evaluated by integration over

© and f as
JT 2yIr

-

vfi/f2.,1;1/12,)) -3 fp(q :>/2,i;1/2,,]}»sin eJOol~f j/b/
Oo
The eigenvalues of the matrix /1/ can be easily
evaluated and vie get TEj 0 = - 1/27
In the general case the characteristic equation

for /11/ is given by the fairly complicated formula

X4 + ad ‘“+&+ ¢ =0 /6/
Where
a = - [|8AA(| + 1/p/pV + J_/2 ei*]
b = -12A«C'cosi-© - \UArsin'"© *cos f +GA«/tsin #
c = ("jAKkI-y/D<2sirf N S-prAL floA™+ /2<t*cos“©/b

+et"'sin2©/\27A"+j/g«/ocos‘ + 1#/\ A N IS | n I'C(D eCOSI

+ Tn *+ 9/Ig"'cOS4© - d-p/2

Practically, it is impossible to solve the equation /6/
foj? the general case. Let us see therefore the most

i portant special cases namely,



n/ 1t/ 0, 6 =y~r: O

tor whichethe ei:;envalue equation /0/ has the form
jd - 3a A"l + 1/3 4 )/r + 8ia2( + 1/3uy - 0

arid A 2 . 34 (L + LUb ~)xer

A>4 =34 (BT T

b/ A=0,;, G=1/= 0

*Uben oq. /6/ bocones

j(v- 5/2n2a2 +9/16~ =0 . 181

N 4=4

c/ AAO -9 == 0/j>= 0 wild A

with eq. /6/ reducing to
j{v-5/2.J23id - 12A4“jL + 9/167"4 =0 19/

Wb try to ind the .solution in the form.
where / ™ is the solution to eq. /o/ . Substituting
into the expression /9/ and omitting the snail, second
order terms, wo cat JIAe = iron which the roots

_ 4A -Set2
are obtained as *

»



3/2 oi + 3A
1/2 <« - 3A
-1/2 ao- 3A

3A

d/ i O :¥s o, Al 0, 9/0 and A <X ¢t

. The foxia /6/ is than

(@]
/ bl 2 y G 4m6A<  (.1-3 cos o) +9/16= 0

Usinc a.pain the substitution and ojnmis.sion applied

in the case ¢/, we find.

3toi*e)
4 /1 - sij.1

and hence Die roots can bo defined as

o/ If the magnetic field lies in trie direction of one
of the principal axes of the electric field gradient
tensor, the eigenvalue equation can bo written in the

form



Y1- [a8 M2(1 + 1/3 ~ + ::/206 '1](- - 12 A1j\ H
110/
+ EIA\(L] + 1/3 ~ )1+ 9/IGct'A+ 9/2 r” (tf - 5)

Tho solutions bo equations of the fonuy + PY +

+ gy +I =0 can bo dribbon as

i =1/2UUf +/ij - /1?2“)
12 - wr{/r4-/rr1 - NT)
y, = 1/2f f f

m  -unr(-/r,-/rC,*/IT )

where % uwbyride or the roots ol tijo equation

7 @] y O vV '> . . -

%e + 'li)zZe- + f P ~ O which in dic ji'oliont caso
i"J3i Wiz

z*~h 1 R12/1 [?h ;>SA# [41112A“/"+ A0OA2] s-IW/'U 'L - O

[ 11/

On' introducing;a= ay Ih  rourrah = ant of /11/ vl/ith
respect to the equal .powers ofrthe products of a and a,

leads bo



(v.2-3an+hag~ 12A2rjlz( mw/+5A2/xv/.-s2-dald) fi-¥Y K2
J,-ar-dal/--/N -12A2»/z/-.-al = O

that is, z - a is a root of oq. /11/»

It is now easy to find the two other roots and

tlio solution to /11/ can bo written as

, 152 - 1/2<ex~ [/, AW /fIAV ] 1/2

y3j4 = -1/2 (L E/SA- <//'- + 3A] 17,2

With this wo have actually p;Lvon all the possible
analytical solutions to eq. /6/. If none of the
assuinptions made in a/, b/, ¢/, d/, or o/ is valid,
only n jviorical methods can holp. The niutiorical solutions
can bo then utilized for tho evaluation of the positions
o tho hyporfine linos in Ll l.l6ssbauer spectra by making

use of the Il'oii.iula /2/.

u 2. 'flic transition probabilities can bo :jiven /'}/ in
tabulated form ¢B follows.

for 130, A/ 0

Transition 1/0/ I/ oolycrystal/
ip/2n™ - 1/2 3/27"1+co032eyY 1

-1/2 - 1/2 1+3/2 sin2Q 1
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whore 0 is the angle between the symmetry axis and the

direction of the jf-ray.

for Il » A
Transition 1/ 0/ I/polycrystal/
3/2 — 1/2 .
5/2 — -1/2 9A/i+coaey 3
1/2 -5- 1/2 o
1/2 — -1/2 5 sinl 0 2
-1/2 1/2
1/2 21/2 * 3/471+co0skq) 1

ivhere 0 is the an;;le between the magnetic ield and

the direction of the Ll'-nxyo

8 ,0. In the computer programs the method of least square*
developed by Silin /4/ was applied* The ALGOL and
FORTRAN versions of the method are presented in the
Annexes |. and Il. The advantages of the method are its

clarity aril the fact that it can be applied to different

problems upon resritin only a single, namely the "sqa

procedure.

The followin;; notations are used

5= /:T .(~-T k/



where y”

AN

St

2

11

aro the measured points
aro the calculated values

are the errors of the experimental jioints.

n

AT dcet; dexK

n =

R

the number of parameters
maximum nui.iber of steps within an iteration

minimum number of iterations without

i, = maximum number of iterations after tho program
stops irrespective of the accuracy.
ops - accuracy [/ if kap.a < abs /ops/, the propram
stops
ald ~ %'J0 vaUG tho parameters
1 j - during an iteration the correction of the para-
meters cannot bo greater than I*"j. The
startin;; values are specified by the programmer,
sigmal/i/ = ourb/7.../ - the statistical errors of the para-
meters
r [1] - correlation factors
da/il/ = tho corrections of the parameters = - lambda
[ ] ]
mappa - nax CR29)5

iaabda e

i Jsionvot JI



procedures

fumiliw - dispatcher part oi dlte program

monitor - printout of partini results

jnconv - inversion o' the aymmotrical matrix

mvmult - calculation of the da - ( z~\<; )~ product

fix - fixiiv; of blto paramotor valiieo for which
1/i/ - 0

BLLY. - calculation of tbo value« of s, , and 1

Y >\. In this paragraph the /:>,z/ procedures for the

different practical eases aro described.

a/  Thu GpocUim is assumed to he the superposition of
bl LorcMitsian curves, and can bo thus described by the

fine Lion

\[ , £ ClL< ].

- !II.AAO " BV 17_;-yv(¢ "$k)2+ r*y*/ J 1121

the sequence of the parameters is

A- is the ground-line

CL- N jia.;;nitudoés

SK- N line-positions
- I linc-vidths

B - the slope of the rround line



b/ The assw.iption a/ imposes oiton difficult problems
/o.:;, the prasenco or many poorly roselivod peaks
to the program. In this case use can be made of the
expression in p |I.c/ which describes the relative
positions of the six lines in the so called 6-line
'/.eoi.iah pattern. If the spectrum is produced by the
superposition of M '/joe an patterns, it can bo

described by the function

- i

»btre el. 2 Su (£t dwm)

the sequence of the parameters is

y - is the lino—idtj]1

| . the grou.id 1lno,

aK~ \V md. 20 Wiilj#®9 _ _

Nk« W isia,;;netlc i'ields j UL I|fo/£;r;(/:<, .J

n - A liMO-positions /in channels/,

£*_. W quadrupole S;d>ttin s /in channels/,

g - tiiO Slope QL the ;;ro:hdline,

kL the relative an jiitude of the Zoenan patte
lines,

ctjfc- the cooffici ;its at Hi for tlItO heonan pattern

B
lines /o.q. for ihr7: 0.01616, 0.0092p, 0.00263/

{Annexes Il1l. and 1V./



c/ jj'inally, ij* tild numerical solution ol tho eigenvalue
oroblea is the only possible rothod, the .pro,;rara
described in Aaro:co V can bo used. This pro{/;rrw is
suitable tor tho least square fit of two 6-lino

Zecrtan pattorus and two 6-lino .patterns to tho

function
J-(AeBX)[/-L  (u .a g
(XjtcHi- Sc -£_)T+_trr°)o_
Q
Kj n Ke At
< SS-fi)*xRx* 4+ (%] fgMi ‘S- ' E)I*
R O [—— Y a f 0 k +
(XJ-ctH[. < *f7 77, “ 1 (x - <C- v A
iz* 133t
> "A
k O'lir ~2.3K

2%t



- 15 -

the sequence d™ the paranmeter« is

- the ground-line
feur line-widths /in channels/
sl I'our megnitudes

IF<- two megretic fields /in kiloGauss/
Mi~ two megretic fields /in /

*t»» [ sec

If four isonior shifts /in channels/

two quadrupole splitting £- A
two quadrupal oolitting

the polaso v/ordinates /in radians/

two assynietry paraifietors

E- the slope oi the ground-line

/in channels/

/in channels/

for the i-th conporents ae must give- the coefficients

K ad a,b,c /see 3 Ab/

Aree V.
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B 5* An over iiior frequent problem is the evaluation of
the contribution from the crystal field to the electric
field givtd.iont tonsorjfor given lattice p rameters and
charge distribution.

The contribution to the tensor V can bo defined as

Jiv
vV, -2 -p -( - i) W/ 'I{// L5 t

; . 3IXOK .
. vi2 =VI, SAT V
vw =2- 7a (

y SRR
vwi-z £ (¥ ud 3 oLy~

The program, which works for orthogonal coordinate
systems, only, calculates the .'Lattice cum of the tensor
VA.. up to the desired coordination sphere. Then it
diagonalizes the sum and evaluates in addition to the
.eigenvalues, the eigenvectors, too« Finally it yields
the values of the quadrupole splitting 3"~ Krr A

and bho asyjiimetry parameter * _ U<x —

r

Annexes VI. - VII
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the soquenco ofmwarameters for the Annexe VI. is

T - in -the number of atom in the unitcello,

NA - the number oi steps with the chan-;0 of the

lattice parameters,

W - the number of the atom for which the NNG
tensor will he computed,

A,B,0 - the lattice parameters,

\% - the nuclear quadrupole moment,

Li’Lg'Lb -r the value of the stopu of the lattice para-

meter change,

' the number of neighboring; unit colls around
the central one in the direction x, vy, z

xt, y.pK. - the coordinate of the atoms in the unit cell

lit - the charges of tJio atoms in the unit coll

the sequence of the parameters for the Annexe VII.

nn - the number oi. th.e repetion of the evaluation

n - N

xa- NA "

XO0- the number can bo used to identify the users
program

w - if7

a,b,c, —A,I3C etc.
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ocienco Pub.l*,Inc., New Yoxlc 196A/
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i suro Gaptiona

The polar coordinate« oi' the internal
ifiarivjlie field relative to L.o principal

axes of the electric field gradient tensor
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Annexes |*

eprocedure* form(z,g,df,y,sig,n) ;
evalue* y,sig,n;'real' y,sig;,
eInteger* n;'real' ‘'arxay' z,g,-df;
*begin* ‘integer' i,k,lI;
1:-1;y:=y/sig;
ofor' i:=1 'atep' 1 'until' n 'do’
‘begin' g[i]:“g[i I+'df[i I*y/sig;
ofor' 'K:- i'step' 1 'until" 1 'do’
begin' zU]:-z (1J-KIf[i J/aig™*
(df [kJd/sig) ;1:“1+i;
'end' K;
ew | i1
eend ' foftn;

"procedure’ 'fix(z,l,e,n);'value’ c¢,n;
ereal* ‘array' it,1;'real' c;'integer' n;
*begin' .'integer' i,k;
‘for' i:=i'step' 4 'until' n 'do’
'if* 110i]=0 'then’
‘for' k:—I'step’ 1 'until' n 'do’

z['if- k'le'i 'then' i*(l-.1)/2+k ‘'else' k*(k-1)/2+1i]

"if'" i//lk 'then' O 'else', c;
"fiX;

end



eprocedure* ineonv(y.,n):
evalue;’ n;’int;tiger* nj'real' ‘'array' z;
’begin' ‘'integer* I,k,l;'real'c,d;
diagonalization:
‘for' 1:~1 '«bop* 4 'until' u-1 'do’
'for' k:rn 'step' -1 ‘'untif 1+4 'do’
'‘begin’
0:«Ss[k*(k-1)/3?2+i l/z ii*(i+4)/s?];
‘for' 1: k 'step' -1 ‘'until' \ 'do’
[k*(k-1D)/i?2+1 1; s [k*(k-1). ;>+II-
zL'if" 1>1 ‘'then' I*(I-1)/p+i
‘els«;" i»(i-1)/bi+l !*c;
Z [k*(k-1)/n+11l:=-C
‘'und' i,k;
mult 1piieation:
‘for' i;--1 'step-' 1 'until' n 'do’
‘for' k:=I 'step' 1 'until' n 'do’
*begin' d:=0;
‘for' A;-k 'step' \ ‘'lintl1l1' n 'do’

"begin’
c:=1/s11*(1+ 1)/21;
“if I//i 'then’
c:xc*z[I*(l..1)/2+il;
oif" If/k 'then’
c:=e*Z. [I*(1~1)/2+k];
ds-d'+c;
eend* 1,
z Lk*{k-1)/~+1i 1:-d;
eend' i,k

‘(;nd" mconv;



"procedurel mvmult(::,g,da,n) ;

evalue' n;'Integer' n:'real' ‘'array' z,G,da;
ebegin' ‘'Integer' 1,1:
‘for' 1:e«-1 'step' 1 'until' n 'do’
ebegin' dailli*'d;
Ter' I:-= 1'atop' [ 'until' n 'do’
da[l): -da[l)Ilg [L1*E["1f"' i'ge'l 'then'
1*(1-1),V+1 'else' 1*(1-1)/?2.+11;
‘end' 1,1;
'‘end* nr-mult;

"proendure’ fundlim(s,g,:;,n,n 1, rl,nj/:p:;,a . 1 sigma,r,da,ka pPa,lambda,

eg/.prioniter) ;

‘'value' run ,n2,n$,eps;'integer' n,rd,n2,nj;

'real' s,eps,kappa,.Lambda:
‘'real ' ‘'array' g,z,a, 1,slgma,r,da;
procedure ' sgz,mon:ltor;
"begin' ‘'real' t ,rnaX,gt,olda,11;
integer' 1,nn1,nn2  tin
nnr: 1;nnl:“0;

ofcd* ,«n'..a,n) ;11;1 ;
‘goto* shift;
control :nnl: -1;tl:~1;
re peat:sgr, (s,g,r.,a,n);
"if nni>nl 'then' 'goto' shift;
t: f (s-olds-gt);
“if' 0.039*tigt'le'0 'then'

'goto' shift;
t:«-1.5*gt/t;'if' t<0.25 'then' t:-0.25;
gt:~gt*t;11: it 1*t ;nn2:=0;
"for'i:-1'stop*1'untll'n'do’
lbegin' alLi]: aill-dal[i];I[il-1Til*t;
da1i J' "daii I*t;ali 1:-a 111+da [i 1;
'‘end' i;nni:=rmd+i;
'goto' repeat;
shift:fix(2,1,1,n);
‘“for' i:— 'step’ 1 'until* n ‘'do*
"er[ij;=z[i*(in-1)/2 J;
m-"onv(2,n) ;



ifor® 1 :=1 "atop®™ 1 “unt.il " n “do"
r(i bz-riid PFeri*(i-M1/7id
Nnxda,h,o,n) ;
it opy>""" "then*
"Tor™ 1:-1 "at p" 1 »until®™ n “do"
sigma Li I-M-scyt (r (i>»(i+1),2. J);
mvmult (4,1S,da,n) ;
inaX: 1 ;kappa: -O;
"for® 1:«1 “stop” 1 “until®™ n “do® "if* 1[1J/0
"then® “delin”
"iT" a.bs(daLi V11 P>maX “then~”
maX:-aba(dali)/1 (i1);
"if" abs(da i Va i@ [1D)>kappa ~then~
kappa: aba(daii l "ai™nalLi]};
"end " 1;.lambda: 1 /TaX; :1~0;
Tor" 1z "atep”™ 1 “until* n "do* "if I[i]/f
"then® “bogin® "if nné“"go"h” “then® “begin”
"1f" abs(daLi V1 [1'®)> >.23«TaX
“then " 1111: —t# iLi:"end";
da [1): -daLi i*lambda;
gt: -gt+dajii*gili
"end® i;
"if teat( “then® "ge to" 11;
1T nn>for* nnjni1i “or® kappa®lo® ">.£ “then-
bl nonlter(a ,g,7,n,nn *;,opa,a, i ,aigma,i*,da,gt ,kaph _lambda,11);
1T kappga“lo"aba(ops) “or"nnjj“go"nd “or® gt ~“ge" o
"then® _"goto" oXit;
“Tor™ 12 1 "atop®™ 1 “until® n “do”
alil: =a i1l Ida til;
olda:=o;ruf:-t1r+1;nn mz-nn H 1;
"goto1 control;
oXit:"ends furnilim;
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Annexes |1

SUBROUTINE FORM(Z,G, F, Y, STG,N,N9)
DIMENSION DF(N),G(N),Z (N9)

L=1

Y-YISIG

DO 20 1-1,N
G(1)“G(1)+DF(1)*Y/SIG

DO 299 K-1,I

Z(L)-Z (L)+DF (1 )/SIG* (DF (K)/s.1G )
L-L+1

299 CONTINUE
20 CONTINUE

RETURN
END

SUBROUTINE FIX(Z,L,C,N,N9)
INTEGER C

REAL L
DIMENSION Z(N9),L(N)

D021 1-1 ,N

IF(L(1)) 23,22,23
22 DO 296 K»1,N

IF(K-1) 24,24,25

24 IF(I-K) 26,27,26

26 Z(1*(1-1)/2+K)=0
GO TO 28

27 Z(1*(1-1)/2+K)=C
GO TO 28

25 IF(I-K) 29,297,29

29 Z(K*(fc-1)/2+1)=0
GO TO 28

297  Z(K*(K-1)/2+1)-C
28  CONTINUE

296 CONTINUE
23 m CONTINUE'

21 CONTINUE
RETURN
END



31

32
33

30

36
37
38
39
35

31N

34

SUBROUTINE MCONV(Z,N,N9)
DIMENSION Z(N9)

DO 30 | 1,N-1

DO 30 K>I+1,N

M-N-K+1+1

C-Z(M*(M-1)/2+T)/Z (1*(1f 1)/2)
DO 33 L=1,M

J=M-L+1

IF (J-1) 32,32,31

Z(M*(M-1)/2+3)=Z(M*(M-1)/2+])-Z (3* (J - 1)/2+1)*C
GO TO 33

2(M*(M-1)/2+3 ) ~Z (M* (M-1)/2+ 3)=Z (1* (1 =1)/2+j)*C
CONTINUE

Z(M*(M-1)/2+1)--C
CONTINUE

DO 3~ 1=1,N

DO 317~ KIrT,N

D-0

DO 35 L=K,N
C=1/Z(L*(L+1)/2)
IF(L-1) 36,37,36
C~C*Z(L*(L-1)/2+1)
IF (L-K) 38,39,30
C-C*Z(1,*(L-1 )/2+K)
D-EH-C

CONTINUE
Z(K*(K-1)/2+T)-D
CONTINUE

CONTINUE
RETURN

END



M2

rni
HO

31

"SUBNnNnr; INIO MANIULT (Z, G, DA, N, N9)
DIMENSION Z (N9) ,G(N) ,DA(N)

X Mo- 1~1,N

bn(i)=o

IX) MO L-1,N

IF(1-b) H1,H2,H2

DA H>A (1) +G (k)*Z(T.*( 1-1 )/2+L)
Gu TO To

DA(1 )»DA(1)+0(b) *Z(L*(L-1)/2+1)
CONTINUE

HJIJTUHN

END

SUBROUTINE FUMILIM(0,Z,N ,N1,N2,N3,EPS, A L,SIGN!A, R,DA,KAPPA,

OLAMBDA, BETA,Y ,B, TETJ/I,N9,W, SZ,CTS)

INTEGEH B, KTN, TETA,W,CTS,Y

HE/lb KAPPA,LAMBDA, T,MAX,TI,L

DIMENSION G(N),a(N),L(N), SIGMa(N), R(n),Da(n),Z(N?9),
*-BETA(CIS),Y(CIS),SZ(9)

S=0

NIN2=*

NN3-0

CALL SGZ(S,G,Z,N,N,Y,BETN,B,L,N9,W,SZ,CIS)
T1-1

GO TO 90

NN1--1

Ti»l =



52

54
53

56

55
57

58

50

59

60

62
63
61

65

66
67
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GALL SGZ(S,G,Z,A,N,Y,BFTA,B,L,N9,W,SZ,CIS)

IF (NN1-N1) 53,53,5*

GG TN 50

T=(S-0LDS-GT)*2.0

FI1-O.59*T+GT

J- (fi) 50,50,56

T=-.1.5*gt/ t

IF (T-0.25) 55,57,57
».25

GT=GT*T

T1-T1*T

NN2=0

DO 58 1=1,N

n(1)-a(i)-da(i)

L(T)=i;(1) *T

da(i.H>a(i)*t

a(i)=a(i )+da(i)

CONTINUE

MN1-Nil 1-bi

GO TO 57

CALL FIX(Z,L,1,N,N9)

IX) 59 1=1,N

H(D=Z(>( 1+i)/2)

OJ/ibb MONV(Z,N,N9)

DG 6() 1=1,N

N =ncr)*z(1*(1+1/2)

CALL FIX(Z,L,0,N,N4)

IF (ISPS) 61,61,62

w 63 1=J,N

BAVIA(T ) «SQRT(Z(1 *(1+1)/2))

CALL MVMULT(Z, G, DA,N,N9)

MaX=".0

KAPPA-0

IX] 645 | ml, N

IF(L(T)) 65,64,65

fi=zaus(da(i)/1(i))

IF (FI-MAX) 67,67,66

max- fi

F11=ABS(DA(1)/SIGMA(1))

if (fii-kappa) 64,64,68
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0 KNPPO-Ku
6U CONTINUE

6M5 continue

l.ambda Fj/mnx

GT-)
un 703 I-- ,N
l-('m(1)) 71,70,71
71 1P(FLU2-M2)72,8'»,8*1

8N KI«AUFI(i'A( T)/b(1))
IF (PI-0.85*MAX) 72,7i-,73
73« U [)-1.(N)*n.()
72 CONTINUE
OA(l) — DA(I)*!, AVBDA
UT- (AITHYA)*(3(1)
7)) CONTINUE
705 a jntinue

IP (NU3) 74,75,7%*

7H IP (NN3-N3) 7b,75,7b
7h IF (KAPPN-0.2) 75,75,77
75  Oflbb MONITOREN,NN3, A,SIGMA, R,KAPPA,LAMBDA,TETa)
77 IP (KAPPA-AIJS(liPS)) 78,78,79
79 - IF (NN3-N3) 80,78,7B
80 IP (OT) 81,78,78
81 iX) 82 I«1,N
82 A1) ~n(i)+9(1)
1,1)11S
NN2-NN2+1
MN3-NN3+1
GO TN 51
78 CONTINUE
UPTURN

END
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Annexes 111.

'‘procedure' Sgz(S,g,z,a.n); 'value' n; ‘'real' S;
‘array' g,z,a;
'begin' ‘'integer'i,t;
‘array 'dli*,ddi'[1:n],d[1:128];
‘real'f,e,c,nia;
S: m);
Tor' 1:1 'step" " 'until' n 'do’
grl]:4); t:=n*(n+l)/2;
Tor' 1:1 ‘'step' 1 'until' t 'do’
zfi J*=0;
f o —WH;
e: -2*w+l,
‘for' t:=6'step' 1 'until' 123 'do’
"begin 'iota [t J:-0;
ina:-a[n]*x[t J+a[1];
‘for' 1: -2 'step' 1 'until'w 'do’
'‘begin’
c:=(x[t]-a[f+i])T2+a[e+i]T2/4;
beta[t]:“beta[t]+a[l +1]/c;
df [i+1]:=-malc;
df [f+1 ]: 2*ma*a[i +1]* (x[t ]-a [f+i 3)/cT2;
df [e+i J: -ma*ai+1]*a[e+i ]/(2*cT2);
"end';
df [1]: “1-beta[t j;
df [n]: -x[t]*(1-beta [t]);
Tor'i :—1step' 1l'unti1l'n'do’
ddf[1J:-df[i ;
“if' eta-7 'then’
‘begin' ddf[2*w+2]:=0;
‘for' i: 1'step' l'until' w'do’
ddf[2*w+2]:-ddf[2*w+2 |+df[2*w+]+1];
‘for' i:-1'step' l'until' w1l 'do’
'‘begin’ ddf[2*w+2+iJ: O;

‘integer’

n,



I[2*w+2+i]:0;
af[2*w+2+i]:=a[2*w+2];
‘end’;
lend’;
beta [t ]: -0
‘Tor* i:— 'step' 1 'until'w'do’
beta [t J:"=beta [t ]+a [l +1]/((x[t ]-a [w+i+1]) T2
+a[2*w+i+1]T2/U) ;
beta ft ] ma*(l-beta[t));
"Iyt 1-0 "thftil' yftJ: -eta It J;
d[t ]: -raqrt (y [t ]);
form(z,£, d dllbeta [t J-yft],d[t ],n);
S:*Pt((beta [t ]-yft ])/d[t]) T2
lend "’
"end’;



85

86

89

91

92

90

~ 32 -

SUBROUTINE SGZ(S,G,Z,A,N,Y,ETA,BETA, B, L,N9)

INTEGER T,W,B,ETA,F,E
REAL MA,L
DIMENSION DF(30),DDF(30),BETA(128),G(N),

CA(N),L(N),Z(N9),Y(128)

S0

. DO 85 1=1,N

G(1)=0

T—-N* (N+1 )/2

DO 86 1=1,T

z(1)-0

W-(N-2)/3

F=W+ 1

E 2*W+1

DO By T -6,123

BETN(T)=0

MA A(N)*"4 A(l)

Do 8 I-1w

C=(T-A (F-i 1)) d«2-tA(ler 1)**2/1\
BET/1(T)-BETA(T)+A (I-i 1)/c
DF(I+1)=-MA/C

DFU'? 1)=- MA*2.0*A(1+1)*(T-A(F+l) )/C**2
DF(E+1)=MA*A(1+1)*m(E+1)/(2*C**2)
CONTINUE

DF (1 )=1 .0-BETA(T)

DF (N) =T* (1 -BETA(T))

DO 89 1=1,N

DDF(1 )=DF(1)

IF (ETA-7) 855,91,855
DDF(2*W+2)=0

DO 92 1=1,W

DDF(2*W+2) =DDF(2* W+2) +DF (2*W+1n

.DO 90 1=1,W-1

DDF(2*W+2+1)=0
L(2*W+2+1)=0
AQ2*W+2+1) =A(2*W+2)
'CONTINUE



855 BETA(T)”0
DG 93 3=1,W
93 BET/N(T)=BETA(T)+A(1+1)/((T-A(F+1))**2+H(E+1)**2/4)
BETA (T)-MA* (1 -BETA (T))
dt«sgrt(y(t))
OTT-BETA(T)-Y(T)
CALL FOHM(Z,G,DDF,OTT,DT,N,N9)
S-S+(BETA(T)-Y(T))**2/Y(T)
87 CONTINUE
RETURN

END



Annexes V.

‘procedure’ Sgr (S,k,y.,a,n); ‘'value' n; ‘'real' Sinteger' n
‘arrav' m,7z,a;
'begin 1l'integer’', lk,nn k,.J,i,t;
‘array’ f ,HPI1:nj;
‘integer' aa ,bb cc;
‘real’ kk,tt ,mm.yy ,xx,7.7,ky ma ki, ti,mi,yi,xl,zi;
3:=0; kv:=a[l ]T2/4;
efor'i:=1'step'l 'until 'n'd 0"’

erl]:'=0;
t:-n*(n+1)/2 ;
‘“for' i:=1 'step' 1 'until' t 'do’
7 N.]s=0;
"for' t:-6'step* 1 'until ' 123'do

'beMIn' betalt ]:=0;

ma:=al2]+aln]*t;

df r111=0;
"for'l. :=1 "step'l 'untll'w'do’

'begin' aa:=2+w+l;

bb: =2+2 **+1

Cr.:=2+3*w+i ;
kk;=t;+kfi *alaa ]-a l'bb]+a lee ;
tt:=t+kfe*alaaj-albb]-alcc ;
M =t+kff*nfaa ]-a fbb]-a fcc ;
yy:=t-kff*alaa]-aIbb]-alcc ;
xx:=t-Vfe*alaa]-al bb]-a fee];
77 :“t-kfi*alqa]-a Ibbj+afcc];
Kl:-sza/( kkf2+ky) ;
tl :=S7b/(ttt2+ky) ;
ml: =S7c/("wT2+Kky) ;
yl:=s?2d/ (¥Vt2 +ky) ;
Xi :=sze/(xx T2+ky) ;
Zl:=P7f/(77t2dky) ;
df ri+2 ]: =kl+ti+ml+yi+x 1+7i ;
beta It |: =beta t]+a fi+2 ]*df fi+2];
Hf l‘i+2/]::-ma+dffi+2];
ki:=ki/f kVT2+ky) ;

mi:=mi/(minT24ky] ;
yii =yi/(yyt2+kv) ;
Xi 1=xi/(xx.T2+ky]| ;
sl :=7.1/(7.2T2 +ky) ;
df M1]:=dffl]+a rM+2 ]*(kl+ti+mi+yi+x1+71) ;
kk; r=ki*kk;
tt:=ti*tt;
mm:=mi #mm;
yy:=yl*yy;
XX I=X1*XX;
7.71-7.1*77,;
Kl:A2*Ta*al i+2 1;
df Ibb ]:=-ki* (kk+tt+mm+yy+xx+z.7.) ;
df [a* | :=-ki*i-kk*kfl-tt*kfe-m" *kff
+yy*kff+xx*kfe+3'"7*kf 1) ;
dff.CC ] :=ki* (Kf—21 —+mypry XX+77) ;



"end ';
dfr2]:=1-beta It J;
dfrhﬁ::t*df[z ;
df f1]: *afl]/2*df[1]J
"for'i:=1 'step'l 'until'n'do?
ddfri]:=dfJ[i];
«if' etalLi]=11
‘'tben' 'goto' cim; L
ofor' k:=1 'step' w 'until' 4*w 'do’
'‘begin' 'if' etafk]=5
‘then’
'‘begin’ ddf [k+21:=0j

‘for'nn:=0'step’"t'until 'w-1 Mol
ddf Nk+2] :=ddf lk+2 ]+df fk+2+nn ];
‘for'nn:=1'step'l'until'w-1'do’
'begin' ddflk+2+nn]:=0;
1[k+2+nn]: -O:
a\k+2+nn]: =alku-21];

"end ';

'goto’ netka;
eenH™e

“if 'then’
"be”in’

‘for'i:=1 'step',1 'until'2'do’
‘for'.1.-2'step' 1'until '3'do’
‘for'nn: =3'step' 1'until *1'do’
‘for ',Jk:=U 'step'l 'until '5'do’

'‘begin’

"if " (eta [k+i-1 ]-eta \k+.1-1 j-etai k+nn-1 ]J=eta fk+jk_i )
‘and ' i<!  'and ' j<nn ‘'and ' nn<.1k

‘then'
'‘begin’ d%?f\bﬁ+i]::dfrk+1£1]+dfik+1+i]+AfFK+I+jk]+df[k+1+nn];
ddf[k+1+J]:=0;
ddf rk+1+nn]:=0;
ddffk+1-h1k}::0;

1[k+1 +1]: =0;

1[k+1+nn]:=0;

1[k+1+Jk]:=0;

af k+t1 +1]:*a[k+1+i];

al[k+tl+nn]: =a[k+l+1];

a [k+1 +jk] :=a[ k+1 +11];
‘goto’ metka,;

‘end’;

‘end’;

‘end ';

"if' w=3 'then’
'‘begin’
‘for'i:=1'step'l'until'3'do’
'for'J:=2'step'l'until'd'do’

‘for'nn:-3'step'l 'until'5'do1

"begin’ "if "(eta [k-1+i]-eta [k—2+] ]=eta [k-1+nn])

‘and'  i<j ‘and’  J<nn
‘then'’



'‘begin’
ddf[k4l 4i ]: =df [k4l 4 )+df [k4] +1]4df[k4l4nn];
ddf[k414j]:=0;
ddffk414nn]:-0;
I[k+1+J]:=0;
1[k414nn]:-0;
a[k4l 4J)]: =a[k4l4i ],
a[k4l 4nn]i=a[k4l 41];

‘goto’ metka,;

end ' ;
‘end ';
‘end ' ;
“ift W2 ‘'then'
‘begin’
‘"for'i:=0'step'l'until'3'do"’
‘for'.j:=2"'step't'until '5'do’
'‘begin’

"if'etal[k4i ]=eta [k4,j-1 ]
‘and' (k+J-1)>(k+1)
‘then '
"begin'ddf[i4k42]:=df [k4]J4114df [i4k+21;
ddf fk+14.1 j :=0;
al[k414j ]: =aildk421];
11k414J ]: =0;
‘end "’
‘end ';
‘end ' ;
metka: '‘end"’;
elm: beta[t ]:=0;
‘for' 1:=1'step'l'until' w 'do’
'begin' aa:-24wdi;
bb:=242*w4i;
CC :=24'3*%\f41 :
beta[t]:=béta[t]4all42]*(
s7,al( (t4kfi*a faa ]-a[bb]4afec ]) T24ky)4
szb/( (t4kfe*a[aa]-a [bb]-a[cc ]) T24ky)4
szc/ ((tdkff*aJaa J-a[bb]-a[cc])t24ky)4
szd/((t-kff*aJa.a]-a[bb]-a[cc]) T24ky)4
szel( (t-kfe*a [aa ]-a[ bb] -a [cc ]) T24ky)4
szf/( (t-kf 1*a faa j-a [bb]4a [cc]) T24ky)) ;
‘end ' ;
beta[t ]:=ma*(1l-beta[t ]);
"if' v[t]=0"then" yft]:=beta[t];
ma:=sqrt(y[t]);
kk:=beta[t ]-y[t];
form(z,g ddf,kk,ma,n);
.0;=0t\KK/ @/ \¢ 9
‘end '
‘end *4
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855

SUBROUTINE SGZ(S,G,Z,A,N,Y,BETA,B,L,N9,W,SZ,CIS)
INTEGER T,W,B,AA BB, CC,CIS,Y
REAL S,MA L KK, TT,MM,YY XX, Z2Z,KY,KI, TI,MI,YI,XI,ZI
DIMENSION G(N),Z(N9),a(N),Y(CIS),BETA(CIS),L(N),SZ(9),DF(23)
a=o0.0

KY=A( )**2A

w 83U I=i,N

B(1)=0

D3 855 1~i,N9

Z(1)-G

I1=C1S-3

m 856 T=6,I1

beta(t)=0

MA"A(b)+a (N)*t

df( )=0

w 857 1=1,w

AA=2+W+I

BB-2+2*V/+l

CC-2+3*W+I
KKAT+sz(1l)*a(aa)-a(bb)+ta(cc)
TT=T+SZ(2)*A(AA)-A(BB)-a(CC)
mm=t+sz(3) *a(aa)-a(bb)-a(cc)
YY-T-SZ(3)* A(AAY-A(BB) - A(CC)
xx=t-sz(2)*a(aa)~a(bd)-a(cc)
ZZ=T-SZ(1)*A(AA) - A(BB)+A(CC)
KI-SZC4)/ ( KK**2+KY)
TI*“SZ(5)/(TT **2+KY)
MI=SZ(6)/(MM**2+KY)
Y1=SZ(7)/( YY**2+KY)

XI=SZ (8)/ (XX**2+KY)
Z1=SZ(9)/ ( ZZ**2+KY)



38 -

DF(1+2) =KI+TI+MI+YI+XI+ZI
BIJTA(t )-=BBTA(T)+a( 1+2)*DP(T+2)
DP(1+2)*-MA*1)P(1+2)
KI“KI/ ( KK**2+KY)
TI=T /(T j/**2+KY)
MI=MI/(MM**2+KY)
YI-YI/(YY**2+KY)
XI»X1/(XX**2+KY)
Z1---Z1/(ZZ**2+KY)
DP(1)=DP( 1)+A(1+2)*(KI+TI+MT+YI+XI+ZI)
KK«KI*KK
TTV'I*TT
MVI=#11 #VIM
YY=YI*YY
XXEXI*XX
zz=zi*zz
Kl«2.a*MA*A(1+2)
DF(BB)=-KI*(KK+TT+MM+YY+XX+Z2Z)
DP (AA) =-K I*(-KK*SZ (i )-TT*SZ (8) -MM*SZ(3) +YY*3Z( 3) +XX*SZ (2)
C+ZZ*SZ(1))
857 DPCC=KI*(KK-TT-MM-YY-XX+ZZ)
DF(2)-1-BIiTA(T)
F(N)sT*DP(2)
DP( )=MA*a(1)/2*DP(*)
biita(t)=ma*( kbeta(t))
IP(Y(T)) 861R60,86I
860 y(t)»bkta(t)
861 MA“3QnT(Y('?))
KK=4JBTA(T)-Y(T)
CALL FGRM(Z ,G,DF,KK ,MA,N,HS
s=st(beta(t)-y(t))**2/Y(T)
856  CONTINUE
*RETURN
END
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Annexes V.

*proceduKe' EhlIRLN (A,S,n,In,nbmax,ops,ef,tausq) ;
*Milue' n,in,nbmax,epa,el;
earray* J1,15; ‘'integer' n,in,nbmax; ‘'real' eps,ef,tausq;
'begin’
*real' c,d,e,cc,38,sig,cot,co,si,h,g,hJ,31,s2,f,eh,
3h,cl,c2,a',a2;
einteger' li,nb,dr,di,k, 1,i,J; Tor"' i: : i ‘'atep' 1 'until' n 'clo
ebegin’ [r,23:- 1,
Tor'" J:- 1 + 1 'step' 1 'until* n 'do’
P[1,31:= i>[J,11:- O
lend*;
*forl 1i:- 1 "step* 1 “until®™ In =“do"
ebegin*
eps:- eps/ef;
efor® nb:~ ),nb+1 “vjhile® nb < nbmax "and® dr + di > O "do*
ebegin®
dr:~ di:~ O;
"“for® 1:- W "step” 1 "until® n "do"
"for* J:- 1 "step”™ 1 “until* i-1 “do"
"begin® c:- A[i,.jl + A[.I1];
dr- A[i,1! - a[J,J]
“if" abs(c) < ops ~then-
"begin® cct" 1;
$s: = 0
"end® “else”
ebegin® cc:= d/e;

sig:= "if cc - 0 “then® 1 “else® sign(ce);
cot:- cc + slg * sqrt(l + cc * cc) ;

ss:-~ sig/sqrt(d + cot * cot);

cc:= Ss * cot;

dr:- dr + 1



“oriel”;

e** A[1,J) - A[J,II;

eh:= 1; ah:= 0;

it abs(e) ~"go* ops “then-

ebegin® co: -e: * ee « 6s * ss;
Si:- 2 * ss * ee;

h:- g:= hJ:- 0;
Tor® k:= 1 “shop**! “until® n <do-
eif" k if 1 "and™ k if jJ "then"

ebegin' h:~ h + Aii, k| * Af), kIl -
Alk,i I = A[k,J 5
sl:=nf[i,ki T2 Alk,J] T 2;
s2:- A[J,k] t 2 + ALKk,il T 2;
g:- g msi + -S2;
hj: = hj + SI - s2;
lend’;
d:= d * co+ e *si;
hr- 2 *h * eo -hj * si;
f:- @ *e*d -h)y/(A *
(e e+ d *d) +2 *9);
1r = ahs(f) "ge" eps ~“lhon-
"begin® eh:-" I/sqgrt(l =T * T);
sh:~ ¥ * ch;
di:=s di + 1

end*
end”;
d: = ch* cc -sh * ss;
c2:- c¢ch* cc +sh * ss;
sl:= ch* ss +sh * cc;
.02:= sh* cc ch * ss;

"if" abs(sl) + abs(s2) # 0 “then"
"begin® “for® 1:= 1 "stop” *until® n “do"

"begin® al:= All,il;
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fw-:~ N[i,jou;
Afl, 1 ]:= ¢c2* al = s2 *a2;
All,JJ:- ¢ * a2 - Si *al;
al:* S[. I
ad:- S[1,)1];
mS[l,i]:- c2* a » 32 *a2;
011,j]:= o * a2 ® "l *al; .
lend’;
eroll" L:~ I 'steP' 1 'uNtil'
'begin' al:~ AU,II;
a2:= AlJ,1J;
ALiI]:- ¢c{ * a1 + sl * a2;
A[J,11:“ ¢c2 * a2 + s2 * al;
‘und’;
eend’;
‘end’;
eend’;
lend’;
bausqQO

‘for' i1:- 1 'step' 1 'until' n 'do’
‘for' J;~ 1 + 1 'step' 1 'until' n

n

Idol

Idol

bausq: =tausq b AL, JI M2 + Alj,i !t 2

"end';"
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"procedure’sgz(S,g,z,a,n);’value'n; 'real'S; "Integer'n;
‘array 'g,z,a;
'begin'' Integor'l, J, t ,nn,k,wfj,v/ *,w7,wb,w }, 11, JJ;
"Intoge r'w8,w't wR ,wllw (1 ,wl2;
‘array’ ilf.tUlftlsnl,
t’1,ti8,t13,t1J|,t81,t22,t23,t2fl,th,
te,tte,t;fi,tot [I1:121,b 1,b1[1:<1,
ta,tbi1:8,1:81,f[1:121 ,pH, p42,p13, pi*»,p2l,p22,p?3, p24AW r12],pk[1:>i|,pv[4
8, 1:HI,tlih[i: 14 l;
'real * mutte,mutfl,iltt ,dmt;
‘rcal'kyy,ky,tl,ki,ml,yl,xi,zi,bl,ai,kk,tt,mm,yy,zz,xx,ma;

'Tor’l:-1"atop'l'until'n*do’
Bill:«");
t: n*(m0/2;
Tor'1:1" step’ I."untll "'t 'do’
Z.il Ni«e);
"Tore1l:-1"atoj» 1'unt11'wedo"
ebegin' wit:-=l4 [+w*d;
WR: -1+1 tW*R;
wl0:~i+1+w»10;
wll: -1+\ +w* 1l ;
wli8:~1 i-l+w»12;
thil!: Ah[1+11:-49h[1+6 J: =th 11+81: =th[1+10 1: -=koefl»a [WI 1;
thil+2j: dcoof I+ (1 tkoefil) *a[wit]) ;
thh "I1: =thli [I1+i|!: =thh [1+6 |: =thh [1+8 I:-thh [1+10 I: a [wit I;
thh 11+8 I: —-a [wi| 1#( i+koef't);
te [I1: =to 11j8 1:=te [1+0 1: -=te [1+81: =te [I+l0 j:-a [WR];
te [I+i|j: a WR|*( | +kool3);
tte [I.]: --tie "142J: tte [1+8 l:=tte [I+l0 J; -tte [1+k 1l:=a [wloi;
tte: LI+(>1: "a [1) I*(1+koef*>);
tfi olj: -t 148 =triil+it]:-d;ri [1+81:-tfl [1+4)1: -a [wil ];
t M11+48 I:=a v 11 I*(1+koef7);
tetill: -tot [12J:=totil+8 |:=tet [1+6]: =tet[i+8 1:=a [w42 1;
tet [1+11l:=a[w12 !’ (4 +koufR);
*enci ’;
Tor’l:-1’Slep'l'until'l2'do’
ebegin' kk: 31lii(tte[l]);
tt: aln(tfl[1]);
mm--coa(tfl.1]);
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yy:--«o8lfct(j i.i I;;
XX:- 5*te Li];
r.z:~th [i I*yy;
t-ail,li:=tal5,51:-xx-1 .[i*zz;
tail, 5J: tai'j,7":4ai2,H I:-ta[6,81:=ta[5,1 I:-ta [7,5]: HcaP»,2 Is=ta [8,6 J:=
1.732»tet[i] *te[il;
ta [2,2):---ta [f> >l ="-xx-0. 5*zz;
ta[?,3J: 16,7 :-tal3,2]r-ta sPoth [ e
tai ,2]:--ta[6,61: =tai3,U!:-ta [7,81: -ta[2,1 1:=ta[6,51:--ta[4,3 h -ta 18,7b -
tad,31 Ig
wE3,31-al7, 7L x«).6%zz;
ta pl, ti:"ta[8,8 L -xxu {.5*zz;
ta [6,3 1:-ta[3,6 I:—th[i I*Kett;
@ [2,w-ta[7,2] -—&[(,3Y
ta.3,21a[2,51: ta[7, b -ta B, 7b-ta [6,31»0.85;
tafl6ls@a[6,1): ta3,81 @[8,31—@a[6,2];
iLUL @l =ti[n,1:-ta[8,6 I:-ta[6,1)-ta 5,3 It-
a/” l«<a62l--ta[6,Ul-tai' 11l-a[7.31sa 8,1 Is-
@ 18,2J): B I-ta[4,50—a[1,7 I--ta[1,8]: -ta 2,6 J:-
ra[2,81: tai3,6J tal3,7b*
tapls I tal 6 @[,8J3=0;
hBKHLN (ta,1b,8,3,26, 18-5,10 ,dK);
K: 1;
fo;* U: <'step' 1'untll*7'do’
ofor’JJ: -2'step'l'until’'8'do’
$cin” "if abaati,ii Fa 13,3 N<koof3
ad®  JIMI 'then’
"begin’ pk[k::=ta[ii,ii i;
‘fon'nn: --i‘step” 1'unt.il '8'do *
pv[nn,kl:=tb[nn,ii ];
K:-k+1;
eend’;
eend’;
kk: -koel’2* >o0*thhfi];
tit [i]: pk[1]+kk;
112[i1l: -pkL1!-kKk;
t13 "i ':-pk[2] Vek;
N>\l i: pic[2i-kk;
td 1 [i] :=j>k[3i+kk?
t22 [1j:*pk[3i-kk;
183 [ L:-pkplii +kk;
tie'; [ii: -BcH -kk;
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mdt;te: ~tto [i];
mat; Fi -t fi [11;
irtta»:  v(»kt;oj’(pv, mit te, mui.fi, bll, bt);
pH [i] :-b tF1] *kFf ;
pl2[i.]: b'lLi!*kffr;
p:2Crl: o M2 1*kffb;
p I 1[I j:~hU 2 T*kFF"i;
piH.Li]: -tf) [S] f4 T ;;
p22 (1 j:-bl [S!»kr*fd;
p73 1! b rn I*kF i*7;
pi»l4 [i j : t>] *kffd;
*énei” ;
1fore t: -» 'step’' 1 ’until' vi -b 'cto'
"bodin’
meta Ltil: «
Barnma It |1
hei: afddl+qam I*x 1t I;,
"furel: t' top'i'until'’' ao’
"BtE;1n * vib: 1+t@ab*w;
w7 :-=1+1+7»vi;
w')i-itit4*w:
w3: —-i Fo+y*'];
ky: a [i+v.’bll Tf/b ;
kk:=x t#+kfi*a iV>i-ac-7 Ja iw9 J;
t;t: -;c,t Hkfe*a lwj-aiw l-a(w J;
mm: xt Hwkff*a|, y ea[wy l-a t&x)];
yy tex11 UkiT*a &/p]a[w7 ! a [wb j;
XX "X 1t J«ki®e*a My I-a iw7!1-a [wor ;
27.: xit; J-kiU*a 1w7-a tw7 +a £ J;
ki:-kk12+ky;
ti: “tt 12+ky;
mi:-mmT2+kyv;
yii.yy 2+ky;
X1 I—xx (2+ky;
7.1: N1T7.tP-,-ky;
t)is-mata bis i:
df Ww'i] :'««2alkid-szb/ti bV.c/ri+szcilyliszel/xi+3zflzi;
cif [i+w+ 1]: -bi*a "i-iwf 1j/?*(rZalki 12+szb, .i 12+azc/mi 12+
£E7cilyi M2+:>7,e/x!'12+szf/zi 12) ;
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uc;ta It 1. -i)ot.a It ]/ia [w3J*df [vW3J;
kmk[t', 11: betaitj;
df [v/.iJ:--nia*dr V3 I
IQKe :rl\Inv i 1 <S*E+31 F

mm: - r.un/ml M2 *«;xe;
yy: =yylyif2*r.zd;
XX eeX.X/Xit2*szc*;
T7.:~xX,z212*uxTl;
cif [wWjJ: -2*bi *(-ki’i »kk-ki'i-Ht-krf *am
+KiT*yY+k.i’o#txxH kE4*zz) ;
df [w'yl: -2*bi*(kk+tt+moH yy+xx+zXx) ;
df [v/'11:-2*bi*( kk-tt-mm-yy-xx+xXx) ;
wW2: wl-i-1+vi*2;
vI6:  A+i+v/ *{);
ky:-a LI+1!tk'/'t;
1: x 1t ]-a iw6 -t 41ji ];
"ki: x1Y 1-a swe I-t. 12 [i !;
mi: -x[t I-a [wS-t 13 ’11;
yl: s l-a [v6]-t 101 !:
xi:-x[li-a|wbe4.21[1J;
Xi: -x[t i-a [wW>J-4.221 1] ;
0i:;-xLt; I-a Llwbi-t.23 {i j;
ai:=xitj-a [vl6!~t2k ill;

U.: -ti "2+ky;
kk:—kLI2t-ky;
mm: —-mi2+Kky;
yy:-yi F2+ky;
XX :--xi [IMky;
zx:~zii2 (ky;

mutla;: bi F2+ky;
muti‘i : —ai T2+ky ;
df |w2 i: —ina*( pl1[i] /tt-;-pi2 [i I/kk+p4 3[i I/mm+p~t [i 1/yyf
pi? 1[i j./xx :p22 [i Jz z+pi?3 [i I/mutte+p2d [i /mutfi)
df [v/6!: =~2*ma*a |w2 J*(pi 1[i ]*t14 ti2+pi2[i I*ki/kk T2+
p-|3[iI]*mi/mmT2+pM [i 1*yilyyT2+
p2L1’1 ] *xi/xx M2+4p22 U 1*zilzz 2+
p23 Li I *bi/muttef2t-p2b [i 1*ai/mutf1T2);
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df ti+1le-a il+l I/P ~au*a [V/i?]*(
pl Lei J/tt rii+pl;*[I 1/kkr2+pU [i I liimrg+plUii J.yy M2+
P L[il/xxT 2+pK»ii I/UZ '2+p23[i J/m(itte MMp2M[i }/mut i'i r2) :
gamma It |:-gamma it Ina [vi2 !s5(-df Lvi. i)/ina ;
‘erdi';
betait I:-beta ItJugammait];
dI’ifJ: i-beta (1);
drir J:~Xut J*ciid I j;
betaitJ:-ma*ufLlJ:
TorlJ: -o'iiU."pMuntl | "o <
Tor'll 1'step'l "uhtil *w’do
'‘begin’ ky: -allilju.'/'i;
wb: 1nitw*b;
rt.ii J]: all Hw*>]*(pi 1URI]/((XE]-a wO]-111 Li+j 1) fg+kY)+
pl2iinjj/( (xitl-a iwe J~ti2 li tJ]) t2+ky)+
pB3UN JJ ((x[tj-aivi6]-t 1311-i Jj) T2+ky) +
pU[1n] ¥V ((xit]-a[wb!-1in 11+Jj) Tg+ky) }
plllin)]/((xLti-aiwil--tg1111Ji) tky)H
pPP[in J I/ (( x [t 1-a Iwb J-122 U HJ 1) i2HKky) 4
p?3[InjJ ((xI.1 -a[wbi-123Un j]) T2+ky)+
ppn Un nJ/ ( (Xttj-a [we J-12M(i+J 1) T2n-ky));

lend 1:



47

*for'1l: -1'stop'l'untillw'do*
*pogin ' dfi.it- 'l-w*d I-f [i+kj)/(AiLU-1 w |*koof<l) ;
di* ei-f {hi*V-L--ma* (f [i ]-fiii ¢ !)/(a [1+i hi P1*%:0T,);
df It (luw»/::-=ma*(f[iJ-f [iI-f6 1), (a[iH tw>i '1*koef(>);
drii if1Hi*11J: mea*(i*b I—F [1+f 1)/ (a 1140 tw*1l ]*konf7);
df 11+l +w*id !: -ma*( {1 !-f [H 1 1)/ (aii+ 1+w*12 ] *kr>efB);
*end 1;
efor'l:=1'stop'l'unt 11 *n 1do "'
ddfll 1:“df [i];
"if! ét,a i1J“il 1'then™* ‘goto' elm;
*if 'otaillJ---222 'then'
ebegin' ddf [el]:-4If [Ul+df I\ JIldf ![>];
"for *rm: Zi'step' 1'until '3'do’
"begin' ddf Lrintii 1: -0;
ai[nni-2 ! ~a U2.1;
iinn+2i: O;
lend 1;
‘end':
"if etaL31“333'then
"begin' ddf [@l: -df ibi-KIfiR I-Hi f ;d i;
"for'nit:-f'step'1'until'j’do"’
'begin’ ddf fnn+f) J:-=
a [rtin-t-6 ':*-a[61;
1[wn6J:- >
'end’;
‘end ';
beta [t]: -gamma it i: -0;
oi® i:-i'"step’i'urltillw'€06"
ebogin' WY:--i4 1+vj*5;
Vi Ji==i+l+;$Hw;
VIy: 1+i+7*W;
vjd: = i+i+<)*vj;
wb6;-i+l+w*6;
ky:--al+w+ 1}T2/;
beta it I:=beta [t J+(a lw;jl *(sza/( (x it 1-bki‘i *aiv;yj -a [wy ha [wd I) F'2+ky) +
szb/( (x it ]+kle*a Lw3l-a iwy ma Lw.)J) ."2+ky) +
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szel( (x [t |+kff*a twH!-a iw'f]-a iW) |)f2+ky) H
szd/( (x[t]-kfi'*a iw5 l-a \j? 1~a [w9 1) T2+kY)+
szel/( (xit)-kfe*a iw'51-a [wy 1-a fwf)]) f2+ky) +
a7.r/( (-xit |-kfi*a iw>]-a [w7 |[+a [W< i) T2+KY))) ;
kyy:-ali; I 1tZ/Hi
gamma 11 ]: -gamma 11 ]+ (a li+ <+w*2 J*
((pH U)/((xLt]l-a IWDI-KIl ii])T2+kyy)) +
c(p<2fi ]/ ((x[t]l-alw6l-tl2[i])F2+Kkyy))+
(p*3[i )/ ((x[t]-a [v/6]-t <3[i]) T2+kyy))+
(pulu [/ ((xLt]l-aliw6d-1 [1])f2+Kkyy)) +
(pel[il ((X[tJ-atwb61l-121[i])1l2+kyy)) +
(p22[il/((XLtl-aiwbJ~t22fii)e2+kyy)) +
(p23f1]/((x[t]-a[wf]-1,23[1]) f2+kyy)) +

(p2*>[1 1/ ((x [t J-a bw( I.t?2i( [1 Nf2+kyy)))) ;

lend -;
beta [t ]: =ma*(4 -beta it 1-gamma it 1) ;
elm: ity [t] *or' allt]«1l
'thenl
'begin' yitj:-beta it 1;
alltj:=1;
‘end";
dtt:*=sqrt(y[t]) ;
dmt:-beta[ti~y it J;
Ffom(V.,g,ddf,dmt,utt,n) :
eS:-S+(betait 1-yitJ) t2/y it];
‘end’;

‘end"';

«
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SUBROUTINE VEKTOR (VK, RTF, RFI,B3, B*0
COMPLEX V,CA21,CA22,CEXPFI
DIMENSION V(4 ,M), VK(8,U) ,B3(4), BU(*1)
Q=0.57735026919
CEXPFI~CMPLX(COS(RFI), -SIN(RFI))
F*0.5*RTE
CAI1“SIN(F)
CA12~COS(F)
DO & 1-1
DO 13 1=1%
15  V (1,j)«CMPLX(VK(1,3),VK(T+M, 1))
CA21— CAI2*CEXPFI
CA22»*CAL11*CEXPFI
IX) 17 J**1,4
OB3(J )=(( CABS(CAIL*v( 1,J)+Q*C/1L *V(3, .1)
1+CA21*V(4,))+Q*CA21*V(2,j)))**2
2+ (CABS(C/I11 *V(1,J)-Q»CALL *V(3,])
3-CA21*V(U,j) <Q*CA21 *V (2,j))) **2
*i1 (CABS(CALL » v (2,j) ¢CN21*v(3,J))) »*2« 1.3333333333) «*». 18879020*48
OBA,(J) =( (CAUS(CA12*V(1,])+Q*CAL2«V(3, 1)
1+CA22*V()4,]) FQ*CA22*V (2,j)) ) **2
2+(CABS(CA12*V(1,])-Q*CAL2«V(3,])
3-CN22 *v (1], J)+Q* CA22*V(2,])) ) **2
Uf(CABS(CAI2«V(2,1)+CA22»V (3,]))) »*2»1.3333333333) *}4.18879020*18
17 CONTINUE

RETURN
END
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Annexes VI.

'begin* ‘integer'n.nn;
nn:-read;
n:«read;
nowllne(3);apace(':O);
writetext( '( lprogramiigja')') ;newli.ne( 3);
'begin* ‘array* a, x,y,z,x1 ,yl,zI [1:n],f[1 I,u[] 1:3 1,
fca,tb[l :3,1:31,xP,yP,/.P,aPfl:n, L:nn.| ,mni[1:11,1 :nn];
"Integer *i,d,w,k,t,J,m,xa,x.b,Jj;
‘re'al*aa,ba,ea,da,a,b,c,r,rP,r3,rr3,q,p,
ul,v,11,1P,13,ka,kb,kc,al,bl,c1;
"procedure’ Jakobi(n,rho,a,0);
'value'n,rho;
"Integer'n;
"real *rho;
‘array'a, 1,
ebegin *'real' nonnl ,norm?,thr,mu,omega,aint .cost, Int1,vi ,vP, v},
*integer'i,J,p,q,Ind;
"for'i:=1'step* 1'unt 11 *n'do *
"for'J: " atep'1l'unt1l'1'do
eif'l-J'then's[i,j] =welse's [1,J!: sfj.l I: O;
Inti:«O;
"for'i:=>2*step’ 1*unti 1*i*dt*
*for'J:=1'31ep'l'untllel-1'do*
inti:»intl4Ptali, jl TP,
nonnl: ™thr:~sqrt(inti);
<>nP: -(rho/n)"normi,
ind:~0;
main: thr:~thr/n;
ralnl: ’for'gq:~2'step'l'untll'n'do™*
efor'p:-1'step'leuntil*-1'do’
"if* abs(a[p,ql)>thr 'then'
'begin' ind:=1;
vli:.-afp,pJ;
vP: *a[p,qJ;
v3:~a[q,q];
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mu:-0.5*(vl-Y 3);
omega:='If' mu-O'then*-1'else’'-slgn(mu)*vi?/3qrt(vi?T2fmu Ti?)
3Ints-omegal/sqrt(2*( 1-tsqrt( 1-omogaTi?)));
cost.:~/sqrt( l-aint ti?);
*for *1: =1lestepel'until*i'do"’
ebegin’' Intl:v [1,pJ*cost-a[l,gql*sint;
all,q)t-afl,pl*alntta fi ,41*cosfc;
a[l,pl:-int1;
Intl:-s[1,p]*eoat-3[1,g]*3Int;
. s[l,q]:-s [i,p]*sIntts[l.,gl*eost;
afl,p]: -Int 1,
sende;
eforei:"lestep* 1lunt 11 en do *
ebegin' aip,11:-a[l,pl;
aigq>1le"a[ljg1lj
eend'; v
a[p,pl:"videost ffi-tviKsint T?-i?*v?*slnt*eost;
afq,qi:-v1l"slInt Ti?+v3*cost 7P «3Int »cost;
al[lvll: afq,p):~(vl-v3) *RInt »cost tvP* (cost ti?-sln* *?);
*end e;
it lad -1»then*
*begin * Vnd:-0;
*go to* main 1l
‘end™;
eI f’ th v>n<xtriP'then * 'go to ' raniln;

>, fe

"for'j:*1*atep'l'unt.1l'nn'do’
b<“fIn’ "for'1l:“1'step'leuntJ.I'"11*do”’
mm[1, j]:~read;
"for' 1. -1'step't 'until 'n'do"’
"begin’ xP[1,J]: ----read,
yP[Il,J]:-read;
z2[1,)]:«read;
sP[1,J]:-read;
end’;
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‘end’;
"for'JJ: «1"atop* 1'until *nn'do’
'bogin' xa: mm|[1l,J1];
xb: mm[2,JJ 1
smun (3, JJ ];
cmim[ ,jjl;
cmm[g,J3J1;
-mmib, .J];
c-mml[y, ,J];
11: mm[8,JJ];
12:-mm|[s ,JJ1I;
13: tor110,JJ7];
m-nm!l1 1 ;
"for'1l: 1'Stop'l'untll'n'do’
"begin' x1[:11:=x2T1, J]1I;
yl[i] :-y2[l1,9j];
z1(1]:~z2T1,3J 1],
s(1] 1,331,

< o T & =

"end’;

nowl Ine( 3);

spaoe( 3o0) ;wrltetox!l.( ' ('‘nomor”eorl 1 *) ") ;

spaoe( 3);print. (xbfh,o);nowl Ino(2);

space(30) ;wrltetext('('nulovalJa®tocRka ') 1);

spaoo(3);print.(w,3,0);

newlino(z);

ka:'-0;

kb:-0;

kc:“0;

apaco (20); wr.ltot.ext. (1('x") ") ;

space(PO) ;wrltotext( '('y") ") ;

space(20) ;writetoxt ("("s/.*)");

space(20); wr.ltetext( *(*s')");
nowlino(2);

‘for* Is—1 'stop' 1 'until* n 'do’
*begin' apnco(l5); print(x1 fl] ,2,5) ;
Slace( 12); print(y 1(11,2,5) ;
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space(l12); print(z1[i],2,5);
space(12); prinfc(s[i],2,5) ;
newline( 1);
lend’;
'for'd:=1'step'l'until'xa’'do’
*begin’ newline(2);
3pace(HO); writetext( ’('sag™*) *)»
space(3); print(xa,2,0);
space(3); writetext('('ka=")");
print(ka,2,6); space(3); writetext('('kb=")");
print(kb,2,6); space(3); writetext('("kc=")");
print(ke,2,6); newline(l);

a:=a+ka;
b:~b+kb;
e:=e+kc;
"for'i :=1'step’'l'untll'n'do’
'begin'  x[i]:»xI(1);
yl[il: 1[1[;
z[i]:=z1(i ];
end *;
al:-x[w];
bl:~y(wj;
cl :-z [w];

efor*i:-1"step'l'until*n'do’
'begin'x[I]:=(x[i]~al)*a;
y[11s“(y[i]-bi)™*b;
z[i]:«(z[i]-c1)*c;
‘end’;
efor'i:“1'step’ 1'unt11'9*do’
f[i]:=0;
"for*kK:«~m'step'l'until*m'do’
"for't:“-m'step’ 1'until 'm'do"’
"for'i:=-m'step'l'until'm’'do’
'"for'J:=1'step'l'until'n'do"’
'begin' "if'k=l0'and't=0'and'1=0'and'J=w ‘then’
'go to* mk;
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r2:~(x[jl+a*i) T2+(y (J1+b*t) T2+(z [J]+c*k) T2
r3:-r2*sqrt(r2);
i=r3*r2;
f[1]:=F[1]+((3*(x[j]+a*i)T2/r2-1)*s[j]/r3);
fl2]:~F[2 1+(3*s [J]*(x[] I+a*1) *(y [j ]tb*t)/r5);
fI3L»f[3]+(3*a[jI*(x[jl1+a*i)*(z[j]+c*k)/r5);
f[4]:«f[2];
f[5):=f[S1+((3*(y[il+b*t)T2/r2-1)*s[j]/r3);
fI6]:=f[6]+(3*a[jl*(y[il+b*t)*(z[j]+c*k)/r5);
f[7b»f[31];
f[8]:=f[6];
FL9]:"-F[9]+((3*(z[jltc*k)t2/r2-1)*s[j]/r3);
mk: ‘'end*,
newline(4);
"forll:=1*atep*1'untl1ll1'9'dol
'‘begin' print(f[1],0*8); newllne(l);
'‘end’; K:=0;
"for'i: =1"'step'1'untll'3'do’
'begin' 'for'J:=1'step*1l'until'3'do’
tali,j]l:»f[j+k];
k:=k+3;
"end *;
jakobi(3,1&~8,ta,th);
ufll]: *ta[l,1];
uf2]: =taf[2,2];
u[3J :=ta[3,3l;
newline(1);
writetext('('vektor')'); newline(1);
"for'i:=1"'step’' l'until *3*do’
‘for'J: =1lestep» 1'until'3'do"’
'begin’' space(3);
print(tb[j,1],8,8);
newline(l);
‘end’;
space(2); writetext('(‘'komi')");
newline(2);
‘for'i:=1'step'l'until'3'do’
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'begin* print(U[i] ,0,8);
newline(1);
‘end ';
"for *i: =1'step* 1'until '2'do"’
'begin'  ul:=uli];
t:-1;

"for'J:=i+1'step’ 1l'until'3'do"’
"if' abs(u[j])>abs(ul) ‘'then’
'begin®  ul:=ulj];

t:=J;
‘end’;

eif* t//i 'then'
'begin' u[t]:=uli];

ufi]:"~ul;
‘end’;
‘end';

aa:=*(u[3J-u[2])/u]lL;

ba:u[1l];

ca:-v*ba*( 1+aaT2/3) I0.5;

newline(l);

apace(io);
writetext('('kvadrupolnoe”raszseplenie') ’);
space( 'O);
writeteXt('('gradient')");
space(io);
writetext (' ("parametr”aszslmetrii’)") ;
space(io);
writetext('('parametr”~resetki')");

newline(1);
space(20);print(ca,l,3);
space(lO); print(ba,3,5);
space(8); print(aa,3,5);
3pace(tw); print(a,2,5);
space(3); print(b,2,5);
space(3); pflnt(c,2,5);



ka:=11;

kb:=12;
kc:=13;
newlLine(2);
eende;
eend’;

writetext('('konec *)"

eend *;
eend’;
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Annexes VII.

master jgg

INTEGER D, K T
REAL L1,L2,L3

DIMENSION S(100) .X( 100) ,Y( 100) ,Z( 100) ,XI( 100) ,Y1 ( 100) ,Zi ( 100) ,

CK(9),u( J),TA(3,3),TB(3,3)

READ (H,5)N,NA,NW,A,B,C,V,L1,L2,L3,M
FORMAT(10,10,10,FO.0,FO.0O, FO.O,FO.0,FO.0 PO.0,F0O-0,10,)
READ (11, 6)(X|(|) Yl(l),Zl(I),S(I),lZl,N)
TORMAT(FO 0,FO.0, FO.0 ,FO.0,)
write(lo,7)

FORMAT(1HO,)

KA-0

KB=0

KC=0

DO 10 D-1,NA,1L

A=AFKA

B=B+KB

OC+KC

DO 11 1=1.N,1

X(H=X1(l)

Y(I}=Y1(lj

Z€|3221((|§

Al1=Xi NW)

D1=Y(NV/}

C1=Z(NW)

DG12 1=1,N,1

X(H)=(X(1)-A1)*A

y(i)={y(i)--bi)*b

DO 14 J=

IFIK-M-1) 18,15,18
IFIT-M-1) 18,16,18
IFTI-M-1) 18,17,18
IF(J-NW)~ 18,100,18

L
, L
L
, N
1

R2=(X(J)+A»(1-M-1) )**2+(Y (j)+B*(T-M-1) ) **2+(Z(j)+C*(K-M-1) ) **2

R3=R2*SQRT(R2)

R5=R2*H3
F(L)=F(1)+((3*(X(j)+A*(1-M-1))**2/R2-1)*S(J)/R3

Ff ; F((z))ﬁ-:((%*s(u)(J 2;(J)+(A*(I )I\/)I 1))* (Y(J))+B(*)(T M) 1))/R5)
5{43)) f{ ;+(3#S(J) (X(J)+A*(1-M-1))*(Z(j )+C*(K-M-1))/R5)
£(5)=F(5)+((3*(Y(J)+B*(T-M-1))**2/R2-1)*S(J)/R3)
F(6)=F(6)+(3*S(J)*(Y(Jj+B*(T-M-1))*(Z(J)+C*(K-M-1))/R5)

f(73:f%3;
FI8)=F(6
F(9)=F(q)+((3*(Z(J)+C*(K-M-1))**2/R2-1)*S(J)/R3)
MLL= 0
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14  CONTINUE
WHITE(10,50)NW
50 QIIZJORM,?\Tg// 30X,12HPROGRAM J6GR,//, 15X,15HNULEVAJA TOCSKA,2X,3HNW=,
|
WRITE( H),51)(F(1),1= ,9)
51 FORMAT(4X,E15*8)
K=0

20 ta(i,j)»f(j+k)

19  CONTINUE
call .TAKOBG(3,0.00000001,TA, tb)
U( )=TA(1,1)
U(2)"1A(2,2)
U(3)"TA(3,3)
WRITE( 0,70)
70 ©  FORMAT(/, 3X,6HVEKTOR,/, )

IX) 71 J-1,3
WRITE(10,72)(TB(T,J),1=1,3)
72 FORMAT(/,3X,F15-8,)
71 CONTINUE
WRITE( -10,73)
73 FORMAT(/,3X-5HKORNI,/,)

WRITE(10,53)(U (1),1= ,3)
33 FORMAT(/,3X,F15.8,)
IX) 25 1=1,2,1
uil=u(l)
T*«l
IX)y 27 J---1+1.3,1
if (abs(u(j)-abs(ui))) 27,27,28
28 Ul=uUQJ)
T=J
27 .. CONTINUE
IF(T-1)29,120,29
29 U(T)=U(l)
u(l)=u1
20  CONTINUE
23 CONTINUE
AA=(U(3)-U(2))/U(1)
BA=U(1)
CA=V*BA*(4+AA**2/3)**0.5
VIRITE( KO ,55) CA,BA,AA,A,B,C
55 FORMAT(/,1 OX,25HKVADRUPOLNOE RASZSEPLENIE,5X,8HGRADIENT,10X,
C20HPARAMISTER ASZIMETRII,10X,17THPARAMETER RESETKI,/,20X,F8.5, OX,
CF8.5,8X,F8.5,10X,F7.5,3X,F7.5,3X,F7.5,/,)
KA=L1
KB=L2
KC=L3
10 CONTINUE
write(40,56)
56 FORMAT(//, 10X, 5BHKONEC, /, )
STOP
END
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SUBROUTINE JAKO!*} (N,HHO0,A,S)
REAL MU

DIM1SNSION S(N, N), JI(N, N)

IX) 10 1-1,N

X)) 1) J=1,1

IF (1-.T) 2,1H,12
S(1,.T) =

@ TO 11
s(1,J)-G

S(J, hHh= >
CONTINUE
CONTINUE

XINT1=0

IX) 15 1=2,N

11=1-1

IX) 15 J“1,1T

XINTL=XINT 1+2*/1( 1, J) **2

CONTINUE

XNURML-SQRT ( XINT 1)
THR-SQRT(XINTI)

XNORM2= (HO/ N ) »XNORM1

TNI)” ")

THH-THR/N

X 8 1Q-2,N

ITP-1Q-1

IX) 18 IP=1,I11P
IF(ADS(a(IP,1Q))-THR) 15,10,20
IMI)=1

V1=a(lP,IP)

V2=A(I1P,1Q)

V3=A(1Q.1Q)

MU=0.5*(V1-V3)

IF (MU-0) 22,21,22

OMEGA~-1

G0 TO 23

JIVEGA* -SIGN(MU) *V2/SQRT (V2» *2+MU**2)
SINT=0MEGa/SQHT(2»( +SQRT( -OMEGA**2)))
COST=SQRT(1-SINT*»2)

DO 2U 1=1,N
XINTL-A(1,1P)*COST-N(1,1Q)»SINT
a(i,ig)=a(i,ip)»sint+a(i,iq)»COST
a(l,1P)“XINT1

XINT1=S(I, IP)»COST-S(I,1Q)*SINT
SiLIQ)=S(I,IP)*SINT+S(1,1Q)»COST
S(I, 1p)-XTNT1
CONTINUE

IX) 25 1=1,N

A(IP,1)=A 1,ip)

a(iq,i)-a(i,iq)

CONTINUE

N(IP, IP)=V1*COST**2+V3»SINT **2-2* V2»SINT*COST
A(1Q,1Q)=V1*SINT**2+V3*CO0ST**2+2*V2*SINT»COST
A(IP, 1Q) =(V1-V3) *SINT»COST+V2* ( COST**2- SI NT**2)
A(IQ,IP)=A(IP,1Q)

CONTINUE

CONTINUE

IF (IND)—) 27,26,27

IND-0

& TO 7

IF (THH-XNORM2) 29,29,28

GO TO 16

kkk=o

RETURN

END
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