..3 -

relative: If relative has the value 1 the least stuares method is applied
with respect to the relative error as described above, else with respect to the
absolute error, - N '

drumomega., drumR drumlI, druma., drumb  drume :

o Drumplace values assigned to the first elements of the arrays k,
Rk, Ik, [A], [B],[Xﬁ. These values must be chosen to permit space enough for the
respective arrays. It 1s noticed, that W k, Rk and Ik have each m elements and
[A] (p+q#1) elements, while [B] and [X] have each p+q+1 elements.

drumA: The drum section beginning with this drumplace value is to contain
the greatest number of elements of the following two: U(p+g+1) or 4 m.

reals: error:
The desired error according to the above described error criterion for
stopping the iterations.

lgbels: singular:

This label originates from the procedure DRUMCROUT 2 (by 0. Lang Rasmussen)
which is used to solve the matrix equation. The procedure goes to singular when
the determinant of matrix [A] is zero.

Besides the existence in the fast memory of the actual parameters correspond-—
ing to the above mentioned formal parameters, the procedure requires the presence
in the drum store of the arrays ® k, Rk and Ik at the positions determined by the
respective drumplace numbers as explained above.

As to the results of the work of the procedure,the following is important:

The calculated coefficients of the polynomials of the fit function are stored
on drum at the drumplace drumc. The order of the coefficients is:

a0, al, a2, ... | ap; b1, b2, ... , bq when_the fit function is written on the
form: a0 + als + a2s“ +.e. + apsp
G (s) = 1+ bls + b2s? +...D+qusg

The real and imaginary parts of G(wk),k = 1,2,..., m, are slso ctlculated"
and’ stored on drum at the drumplace drumA. The order is: RG1,RG2, ... , RGm IG1,
IG2, ces IGm.

1 oeee

Notige: -

The quantity jperror,, which was specified by the user, after the application
of the procedure alters its value to the actual error of the resulting fit func-
tion. Similarly, the integer N, meximum number of iterations desired, alters its
value to the ggctual number of iterations performed. B

The arrays (0 k; Bk and Ik originally placed on drum by the user, are unviola-
ted during the calculations. .

Computing, time \

The computing time is propertional to the number of iterations performed and
increases according to the second power of the quantity p+g+l. With p+g+l = 14 and
10 iterations the computing time has been measured to about 10 minutes.

Remarks %o, the _Algorithm:

If the relative error in a certain fit point tends to infinity (i.e. exceeds
1070) the value 170 is substituted. Similarly the weighting factor 1/ |P1(wk) ]2
is bounded within the limit 70.

It is noted that the case of the determinant of [A] being zero is closely
related to the degree of indeterminacy of the ctefficients of the fit function
(f.ex: if the known function is a real constant, all choices of p an q except
P =0, q =0 lead to indeterminacy).

It may be of interest to illustrate the use of the parameter No by an exam-~
ple:
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Let J[1:L] be an integer array containing the iteration numbers after which
printing of results is desired. The printing is supposed to take place at label W.

a:
1
J .
COMPFIT ( ooee NNo,'.....)
W: if error < a then goto Outs
error := a3 No:= J[i]; end of ij
Out:

Algorithm: No := O;
for i:=
Jli

ld 1
ld
-—
5 -
(N
1~
}g_, -
B
1]
.
 In]

)-u--

we

This algorithm is used in the program PROFIT (see ref. 3).
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The Algorithm

ocedur COMPFIT (m,p,q‘N No,error,relative drumomega drumR drumI, druma, drumb,

drumec drumA 31ngular)
integer m,p,q,N,No relative drumomega drumR drumlI, druma, drumb, drumec  drumA;

e, et

real error;
label singular;
Al begln -
integer 1,J,k,nyt; o
real epsa, epsph determlnant‘y,a,b; y = (3.11159/180) A2;
n:=No;
Iteration: v
B1: begin comment The arrays lambda,S,T,and U are calculated and stored on
drum; - o
real array fitpoint omega,R,I,W[1:m];
cgomment The array fitpoint is used as a means of gradually raising the power
of omega. The elements of W are the weighting factorss
drumplace:= drumomega; from drum (omega)
if n =0 then
for k:=1 gtep 1 uptil m do W[k]:= 1 glse
begin drumplace:= drumA; from drum (R); from drum(I); from drum(W); end;
drumplace := drumR; from drum(R)
drumplace:= drumI- from drum(I)s;
C1: begin
réal array lambda[0:2xp];
for k:=1 step 1 until m do
fltpOlnt[k] = 13






