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ABSTRACT 

Two programs are given for finding a commongeneraldistribution. 
The programs are designed according a new procedure published separately. 
The common cumulative function is approximated by a truncated Fourier ser
ies with coefficients that are polynomials of the parameters. Such an approx
imation is very flexible and does not depend on any standard type of distribu
tion. The programs were successfully applied in geochemistry and geophys
ics, but the programs can be used almost generally in every applied science. 

RESUME 

L'auteur propose deux programmes permettant d 1obtenir une 
distribution generale d'application usuelle. Ces programmes sont conc;:us 
conformement a une nouvelle procedure deja publiee. Il obtient par 
approximation une fonction cumulative usuelle au moyen d 'une se rie de Fourier 
tronquee, dont les coefficients sont des fonctions polyn6mes des pararnetres. 
Cette approximation s'avere tres souple et ne depend d'aucun type standard 
de la distribution. Ces programmes ont ete utilises avec succes dans les 
domaines de la geochimie et de la geophysique mais, etant donne leur souplesse, 
ils peuvent servir dans presque toutes les sciences appliquees. 





A COMPUTER PROGRAM FOR FINDING A GENERAL 

DISTRIBUTION FUNCTION OF SEVERAL SETS OF 

RANDOM DATA (UNIVAC 1108 - Calcomp 663 - Fortran V.) 

INTRODUCTION 

In applied science there are very often several groups of data that 
seem to have the same type of distribution. The reason for assuming this can 
be intuition based on diagrams only, or some deeper knowledge of the problem 
studied. If we know a formula of the general distribution, it provides a pos
sibility to use analytical expressions and obtain essentiallybetter conclusions. 
The problem is that, in practice, we almost always have to deal with data 
having a distribution, which, to some extent, does not fit any of the commonly 
used standard types of distribution. The reason for this is that we commonly 
have a mixture of several standard types of distribution. A similar situation 
in geology motivated the author to develop a new method, which could be gen
erally used without restrictions by a chosen type of distribution. The first 
few central moments are taken as the parameters which provide a continuity 
with the commonly used types of distribution. 

The cumulative curve is approximated by a truncated Fourier ser
ies having coefficients that are algebraic polynomials of the parameters. In 
method 2, according to Soukup (in press), these coefficients are supposed to 
be polynomials of some special functions of the parameters. This provides 
an important improvement in many practical cases. 

Why this approximation should or should not be used would require 
a lengthy discussion. There is no profound theoretical reason. The Fourier 
approximation is very flexible and provides an approximation of good quality 
for all particular cases met in practice. The polynomial approximation is 
the most simple and the improvement according to method 2 gives an accu
rate result for any 'ideal' shape of the cumulative function. The chosen 'ideal' 
shape is very similar to the shapes most common in the natural sciences. 
For the other shapes, a suitable transforrnation can easily be found. The 
Kolmogorov criterion, which is used, is based on the maximum absolute dif
ference between two cumulative functions. On the other side, the Fourier 
approximation as well as polynomial regression are least-square methods. 
Such a combination assures a generally good approximation and a very criti
cal evaluation of the results. But the most important point seems to be that 
the method really works. 

METHOD ADOPTED 

The computational procedure is described very briefly in the following 
section (see Soukup, in press). The cumulative curve is approximated by 

F(t, rn) 
181 
8 c (rn). 

r 
cos (rt) 

Original manuscript submitted: 14 January, 1971 

Final version approved for publication: 1 Mar ch, 1 971 
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where 

m = (m1, ... , ms) is the vector of parameters. As 
parameters, the first few central moments are used in method 1, Some func
tions of these moments are used in method 2. 

where 

c (ml 
r 

s is the number of parameters, 
v is the order of polynomial approximation, 
r is the order of the Fourier coefficient, 
z is the freedom of the approximation. 

A flow chart of the program has not been made, because the computer goes 
through a sequence of various numerical methods. 

Method 1 

1 . Combination of a logarithmic (see data statement TRA) and a linear trans
formation. All input data are transformed into the interval 

(~· ::} 
2. The Fourier analysis (table of the cosine coefficients) for all given groups. 
3. The application of the Lanczos sigma-coefficients to suppress the Gibbs 

phenomena. 
4. The polynomial regression for the Fourier coefficients of each order. The 

variables are several first central moments of the given data for every 
group. 

5. A substitution of the moments back into the result of the polynomial regres
sion and the approximations of the experimental distributions by the trun
cated Fourier series (Fourie r synthesis). The limiting form of that cri
terion as well as the finite form can be use d. 

6. This procedure is repeated in the n este d do-loop until a prescribed quality 
of fit is achieved: 

s 
v 

u 

1, 2, ... , smax 
1,2, ... ,vmax 
20, 40, ... , umax 

- number of the parameters, 
order of the polynomial approximation, 
orde r of the Fourier approximation. 

It provides a possibility to obtain the simple approximation of the prescribed 

qu ality. 

Method 2 

Method 2 fo llows almost the same procedur e . As parameters, the 
moments of the transformed data are taken (afte r item 1 and not before it, as 
was done in method 1). The regression (4) does not use the algebraic polyno
mial regression, but the regression by polynomials of the functions 

sin Y, 
y 
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where 4 I Y = r.(ktl)mk, 

r is the order of the Fourier coefficient, 
k is the order of the experimental moment ~· 
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A GUIDE FOR THE USE OF THE PROGRAM 

ENTRY 

The program is designed as a separate program, which needs in 
some cases initialization of parameter and data statements. 

Parameters integer: 

PAR! 

PAR2 

is equal or greater than the maximum number of the data in a group. 
If this value does not agree with input data, the program is automat
ically driven to STOP. 

is the maximum order of the used Fourier truncated series. Per
missible values: 20, 40, 60, ... , 180. 

Data statement: Type: 

BR 

IP 

SCY 

(method 2 only) 
is the starting order of Fourier truncated series plus one. 
Permissible values: 21, 41, 61, ... , 181. 

(method 2 only) 
is a switch. IP=O ... the table of coefficients g is both 
printed and punched in cards; IP=l ... the table is printed 
only. 

(method 1 only) 
is a scale for the data used in the program for the polyno
mial regression. A recommended value for geological 
data is SCY =6 000. 

integer 

integer 

real 
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Data statement (cont.): Type: 

QLIM 

ULIM 

NST 

SW 

XLEN 

YLEN 

MOM 

GIB 

HIS 

VAR 

is the prescribed quality of the approximation, when the 
Kolmogorov criterion is used in the sense described in the 
theoretical part. 
QL!Me:(O, 1), QLIM-+l represents a high quality 
approximation. 

real 

is a general upper limit for the given random data. If real 
ULIM=O., the program automatically puts the maximum 
value in it. Use ULIM>O only if you suppose, that the 
result will be applied later to a new group of data contain-
ing larger random numbers. 

is the number of sampling points in the output plot. integer 
Recommended value is NST=500. 

is a switch for the form of the output. integer 
SW =0 ... print only, including all obtained approximation 
in NST sampling points, 
SW=l ... the same as for SW=O, but also plotting, 
SW=2 ... print of the most important results, obtained 
approximations in the plot only. 

is the length of the X-axis in inches. real 

is the length of the Y-axis in inches. real 

is the maximum number of the parameters (moments) integer 
taken into account. If this number exceeds the pas sibili-
ties of the method, the program makes a corresponding 
correction automatically. MOM2:_ l. 

is a switch for a method, whkh is used to suppress the integer 
Gibb's phenomena. 
GIB=l no improvement is used (original Fourier coef. ), 
GIB=2 Lanczos sigma-coefficients, 
GIB=3 Fejer' s method. 

(method 2 only) integer 
is a switch for plotting a numerical derivative of the obtained 
approximation. These curves can be interpreted as histo-
grams, but usually their shapes have no practical value. 
HIS=O ... no plotting, HIS= 1 ... plotting with an automatic 
accommodation of the Y-scale. 

(method 1 only) 
is a switch for the scaling inside the program - see data 
value SCY. 
VAR=l ... no scaling, 
VAR=4 . . . automatic scaling plus use of SCY. 
Note: In method 2 no scaling need to be used, because the 

program uses the moments of the transformed data 
from (0, TT). 

integer 
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Data statement (cont.): Type: 

KOL is a switch for the type of Kolmogorov criterion. integer 
KOL=l ... the limit case (continuous function), 
KOL=2 ... the non-limit case ,(step function). 

LG is a switch for the logarithmic scale in the plot. integer 
LG= 1 ... linear scales in the plot, 
LG=2 ... a logarithmic scale for X-axis. 

TRA is a switch for the transformation of input data. integer 
TRA=O ... LOG (Xtl), 
TRA=l ... LOG (LOG (Xtl) tl). 

POW (method 2 only) real-
is the power, by which the number of data in each group is 
taken to be a weighting coefficient in the polynomial re gr es -
sion. Use POW =0. for no improvement. 

RESTRICTIONS 

Program is designed for maximally N=l6 sets of input data, plus 
one set of 'unfinished data'. The values from this set have no influence on 
the result, but they are compared with the obtained general distribution. 

The available memory gives the second restriction: 

N. PARl :;::6400. 

SPECIAL CONSIDERATIONS 

(a) For every method, a special program was designed. The difference 
between methods affects the basic do-loop structure of the program. 

(b) -Sometimes it is difficult to choose the suitable program and transformation 
.(TRA=O or TRA=l), and this leads to several computations, maximally 
four - for both programs and for both the transformations. 

(c) Programs should be safe against such troubles, as a slow convergence, 
singular , systems of equations, errors in input data etc. 

OTHER SUBPROGRAMS REQUIRED 

GJR - Math-Pack, System of simultaneous equations, 
DGJR - Math-Pack, System of simultaneous equations 

in the double precision arithmetic, 
PLT - Calcomp routine for Univac 1108. 

Note: There has been an error in DGJR routine in Math-Pack for the Univac. 
I recommend to use DGJR from the SSD093 tape. 

STOP BY ERROR 

A stop can occur in cormection with the input or output only. A 
corresponding message is typed on the line printer in such a case. 
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STORAGE 

When all parameters are used, PARl'.;:.400, PAR2=180, the whole 
available memory of a Univac 1108 is used (about 50k). 

INPUT DATA 

Input data consist of cards with given random data and of auxiliary 
cards, which denote the beginning and the end of each group of data: 

Number 

of cards Format 

L(l) 

L(2) 

L(N-1) 

L(N) 

L(N+l) 

Header card (name of the problem, date, ... ) 12A6 

Format of the data (number of the sample A6, value) 20A4 

Header card of group 12A6 

Data group 

blank card 

Header card of the group 2 

Data group 2 

blank card 

Header card of the group N -1 

Data group N-1 

blank card 

Header card of the last group 

Data - last group 

card: FULLbb 

Header card of the unfinished group 

Data - unfinished group 

card: TESTbb 

given 

12A6 

given 

12A6 

given 

12A6 

given 

1X,A6 

12A6 

given 

1X,A6 

Sets of data denoted by l can be processed in sequence. Every set represents 
a new problem, which is solved separately. The end of the input is denoted by 

card: STAR A4 

If you prepare the data, the best way is to follow the appendid brief example. 
Note: The blank card denotes the end of the group. But only the name of the 

sample is checked - see given format, A6. It means, that all data 
cards must contain some letter or number in these columns (for exam
ple the number of the sample). 
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OUTPUT 

The output print contains a list of input data, all details about the 
method and parameters used, partial results and results; see the exampl e 
later. The switch SW can influence printing or plotting of the curves, repre
senting an application of the obtained general distribution back to the given data. 

The plot includes also the main information about the method, -param
eters, names of the groups, etc. 

The possibility of the output in the cards is designed for the case 
that the general distribution is supposed to be used later for some other purposes. 

APPROXIMATE TIMING 

The computer time depends on many parameters and varies from 
1 to 20 minutes. The time can be essentially shortened if a higher value of 
BR is chosen in method 2. Examples: 

Test example, 
5 groups, 3-5 samples, PAR2=181, BR=21 

Geochemistry data (Coppermine River Belt), 
5 groups, 9-350 samples, PAR2=181, BR=21 

Geochemistry data (Noranda and Yellowknife), 
4 groups, 197-701 samples, PAR2=181, BR=21 

Density of rock samples (Sudbury), 
11 groups, 42-348 samples, PAR2=180, BR=l81 

TEST EXAMPLE 

Method 

1127 11 

3 143 11 

A very simple example was used for both methods. 

Method 2 

4 154 11 

17 1 52 11 

The input data 
are presented just in the Fortran form; the programs, output prints and plots 
follow. The computations were done with slightly different parameters: 

Parameter PAR! PAR2 BR IP SCY QLIM ULIM 

Method 1 400 180 21 6. E3 0. 9 0. 

Method 2 400 180 0. 9 0. 

Parameter NST SW XLEN YLEN MOM GIB HIS 

Method 1 500 2 10. 5. 4 2 

Method 2 500 2 10. 5. 4 2 0 

Parameter VAR KOL LG TRA POW 

Method 1 4 2 0 

Method 2 0 1. 
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APPENDIX 

Computer Program, Method 



PARAMETER PAR1:400 
PARAMETER PAR2=180 
PARAMETER PAR3=6400/PARl 
PARAMETER PAR4:PARl+l 
PARAMETER PAR5:PAR2+1 
PARAMETER PAR6=PAR3+l 
PARAMETER PAR7:PAR5+20 

- 10 -

COMMON Pl15•l7l 14 
INTEGER SX1SW•SSrGIB•VAR1TRA 15 
REAL MAX 16 
DOUBLE PRECISION AD1PBD 17 
DIMENSION AlPAR41PAR6lrL(PAR6l1C<PAR51PAR3l•B(15115lrBB(l5rPAR5lr 

1INF<12)rW(PAR61PAR5lrCC<PAR5rPAR6), 
2SSll21PAR6lrSXC12lrQQ(PAR6l1GGR(PAR6lrBUF<3000l• 
3PB(2l1AG(PAR3•PAR7l1JC(2lrWR<PAR6rPAR5l1CR<PAR5•PAR6lrIFMT(20lr 
4AD(PAR3rPAR7lrPB0<2lrIBCXlll/6HVALUE /1IBCY(2l/6HPROBABr6HILITY /, 
5INST<ll/4HNST=/rINUlll/4HNU: /rIMOMlll/4HMOM:/,IGIB(ll/4HGIB=/• 23 
6IVAR(l)/4HVAR=/rIKOL(l)/4HKOL:/rIRESC4l/6HRESULTr6H AFTERr6H CORRE 24 
7r6HCTION=/1ISCY(ll/4HSCY=/rIBXX(2)/6HLOG OF•6H VALUE/rITR<Il/4HTRA 25 
6=1 26 

DATA KK/6H /rKF/6HFULL /rKFA/6HTEST /rIEND/4HSTAR/r 27 
1LIM/PAR1/rSCY/6,E3/rlOUT/3/rGLIM/0,6 /1ULIM/O,/•NST/500/rNU/PAR5/r 
2SW/2/rXLEl~/l0,/1YLEN/ 5o/rMOM/4/•GIB/2/1VAR/4/rKOL/l/rLG/2/rTRA/0/ 29 

READ ( l r 02> (INF< I> rl=l '12) 30 
WRITE<IOUTr2054) lINF<IlrI=l112l 31 

2054 FORMAT(lHO///lH 112A6l 32 
IF(Swl499r499r2037 33 

2037 CALL PLOTS(BUFr3000l 34 
CALL SYMBOL(O •• o •• o.21.INFr90,,72) 35 
CALL SYMBOL(l,,9,,0,21,INSTr0,,4) 36 
CALL NUMBER<2.05,9,,o.21.FLOAT<NST>ro •• -1> 37 
CALL SYMBOL(l,,6,5rOo2lrINUrOor4l 36 
CALL NUMBER<2.05r8.5r0,2lrFLOAT(NUlrO.r-l) 39 
CALL SYMBOL(lor6,r0,2lrIMOMr0,,4l 40 
CALL NUMBER<2.05,a,,o.21.FLOAT(MOM)r0 •• -1> 41 
CALL SYMBOL(1,,7,5,o,211IGIBr0,14) 42 
CALL NUMBER<2.05,7,5,o,21,FLOAT(GIBlrO,,-l) 43 
CALL SYMBOL(1,,7,,o,21,IVARr0,,4l 44 
CALL NUMBER<2.05,7,,u.21.FLOAT(VARlr0.1-ll 45 
CALL SYMBOL(l •• 6.s.o.21.IKOL10,r4) 46 
CALL NUMBER(2.05r6.510,211FLOATCKOLl10,1-ll 47 
CALL SYMBOL(l •• 6 •• 0.21.ISCY.o,,4) 46 
CALL NUMBERl2.05r6.,0,21rSCYrO,r4l 49 
CALL SYMBOL(l,,5,5,Q,21rITRr0,,4l 50 
CALL NUMBER<2 .05,5,5,o, 21,FLOAT(TRAlrO,,-l) 51 
CALL PLOT(7 •• o.o,-3) 52 

C TkA IS THE SWITCH FOR BASIC TRANSFORMATION 53 
C TRA=O CORRESPONDS TO (LOG(X+lll 54 
C TRA=l CORRESPONDS TO (LOG(LOG(X+ll+l)) 55 
C TRA=l . USE FOR VERY SHARP DISTRIBUTIONS WITH A FLAT END 56 
C LG IS A SWITCH FOR THE X-AXIS IN THE PLOT 57 
C LG:l LINEAR SCALErLG=2 LOGARITHMIC SCALE 58 
C GIB IS A SWITCHrWHICH INFLUENCES THE GIBB'S PHENOMENA: 59 
C GIB=l NO SPECIAL PROCEDURErGIB:2 LANCZOS SIGMA-COEFFICIENTS•. 60 
C GIB=3 FEJER'S COEFFICIENTS 61 
C VAR IS A SWITCHrWHICH CORRESPONDS TO THE VARIANTS OF THE PROGRAM 62 
C VAR=l LOGARITH,SCALE-NO SCALE S• VAR=4 ' FULL LOGARITTH,SCALE 63 
C KOL IS A SWITCH FOR KOLMOGOROW CRITERION,KOL:l CONTINUOUS CRITER,, 64 
C KOL=2 EXPERIMENTAL STEP DISTRIB,CURVE• FOR RUNNING SUPPPOSED KOL=2 65 
C SW IS A SWITCH FOR OUTPUT FORM, 66 
C SW:O PRINTrSW=l PRINT AND PLOTrSW:2 PLOT ONLY (ONLY THE MAIN 67 
C NUMBER OF BLOCKS IN THE PLOT IS 2• 0 +2rWHERE P IS NUMBER OF GROUPS 66 
C RESULTS PRINTED), 69 
C AT ALL EXAMPLES, 70 
C XLEN IS THE LEN.GTH OF THE PLOT IX - AXIS! 71 
C YLEN IS THE HIGH OF THE PLOT (Y - AXIS> 72 
C READING OF lHE CARDS.INPUT CAROS=INFORMATlON CARDrFORMAT CARD OF 73 
~ THE FIRST EXAMPLE•HEAD CARD15AMPLES OF THE GROUP lrBLANC CARD• 74 
C HEAD CARD1SAMPLES OF THE GROUP 2•BLANC CARO• ,,, 1HEAD CARD• 75 
C SAMPLES OF THE LAST GROUPr••FULL''CARD1HEAD CARDrSAMPLES OF THE 76 
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C UNFINISHED GROUPr••TEST'' CARDrFORMAT CARD OF THE SECOND EXAMPLE• 77 
C HEAD CARD• ••• •''TEST••CARD OF THE LAST EXAMPLEr••STAR''CARD, 78 
C ALLOWED MAXIMALLY 17 GROUPS OF SAMPLES <TILL 500 SAMPLES EACH>= 79 
c 16 GIVEN GROUPS. 1 UNFINISHED GROUP 80 
C INFORMATION CARD CONTAINS THE GENERAL INFORMATION ABOUT THE RUNNIN 81 
C G IE.G,DATE•NAMErNAME OF THE PROGRAMMERr,.,l~THIS INFORMATION IS 82 
c PRINTED AND ALSO PLOTTED <IF sw.GT.Ol 83 

499 READ(lr427l !IFMrlilrI=lr20l 84 
IFIIFMTlll.EQ.IENDlGO TO 4991 85 

C MAXIMUM L=500rLIMITED BY THE DIMENSION OF A(IrJl 86 
C HELPING SCALE SCY HAS SOME INFLUENCE TO THE QUALITY OF 87 
C APPROXIMATION, EXPERIENCE RECOMENDS SCY= l• IF SCY CHOSEN SO BIGr 88 
C THAT THERE COULD BE TROUBLES WITH SOLVING OF LINEAR SYSTEM FOR 89 
C REGRESSIONrTHE VALUE IS AUTOMATICALLY PUSHED DOWN BY THE PROGRAM. 90 

427 FORMATl20A4l 91 
C FORMAT CARD SERVES FOR READING OF THE NAME'OF THE SAMPLE IA6l 92 
C AND OF THE MEASURED VALUE CREAL>• 93 
C NAMES !FULL lrl lrlTEST l•ISTARl ARE RESERVED FOR 94 
C ORGANISATION - PURPOSESrSEE ABOVE 95 
C QLIM IS GIVEN LEVEL FOR KOLMOGOROWrS CRITERIUM 96 
C FOR RUNNING SUPPOSED Q:0.5 97 
C ULIM IS THE PRACTICAL UPPER LIMIT FOR THE VALUES AII\J), 98 
C IF THIS CHOSEN TOO HIGHrFOURIERrS SERIE CONVERGES VERY SLOWLY, 99 
C USE THIS VALUE IN THE CASE ONLY THAT YOU SHOULD GUESS A NEW 100 
C DISTRIBUTION AND THE SAMPLES OF THE NEW GROUP YOU HAVE 101 
C CONTAINS RELATIVELY HIGH VALUES. 102 
C NST IS MINIMUM NUMBER OF THE POINTS FOR FOURIER•S SYNTHESIS IN OUT 103 
C PUT PRINT OR PLOT.THIS VALUE HAS NO INFLUENCE TO THE RESULTS. 104 
C MAXIMUM NST IS NOT LIMITEDrBUT TAKE IN ACCOUNT THAT THE RESULTS 105 
C ARE EQUIDISTANT FROM THE POINT OF VIEW OF THE FOURIER SYNTHESISrIT 106 
C MEANS WITH AN APPROXIMATELY LOGARITHMIC SCALE.IF NST IS TOO SMALL 107 
C THE RESULTING Q-COEFFICIENTS COULD BE A LITTLE WORSE= THEY CORRES- 108 
C POND THEN TO THE PURE FOURIER SYNHESIS WITHOUT A CORRECTION FOR 109 
C MONOTONICITY. 110 
C NU IS THE NUMBER OF THE ME MBERS OF THE FOURIERrS APPROXIMATION, 111 
C MAXIMUM NU=l81 112 
C MOM IS A MAXIMUM NUMBER OF THE FIRST CENTRAL MOMENTSrWHICH ARE 113 
C TESTEu AS THE PARAMETERS OF THE DISTRIBUTION.VALUE OF MOM IS 114 
C AUTOMATICALLY LIMITED ACCORDING TO THE NUMBER OF GROUPS.NORMALLY 115 
C MOM.GT,3 HAS NO SENSErBUT IF YOU SUPPOSE THE DISTRIBUTION COULD BE 116 
C A SUPERPOSITION OF TWO DISTRIBUTIONSIEACH HAVING TWO PARAMETERS>• 117 
C MOM=4 OR GREATER IS NECESSARY A.S,O, 118 

01 FORMATl1XrA6rl2XrF6,0l 119 
02 FORMATllHOrl2A6l 120 

498 FORMATllHlr 'ANALYSIS OF THE GENERAL TYPE OF THE DISTRIBUTION'/lH • 121 
1'------------------------------------------------•/lH •'METHOD l 122 
2'/lHOl 123 

WRITE<IOUTr498l 124 
1~=0 125 

03 N=N+l 126 
L(Nl=l 127 
READ1lr02l ISSCirNl rI=lrl2). 128 
WRITE!IOUTr02llSSIIrNlrI=lr12l 129 

04 LL=L (N) 130 
READllrIFMTlJJrA(LLrNl 131 
IFIJJ,EQ.KKlGO TO 03 132 
IFIJJ,EG.KFAlGO TO 432 133 
IFIJJ,EQ.KFlGO TO 431 134 
IFILllJ) ,GT, CLHl. +1) )GO TO 474 135 
LINl=LINl+l 136 
GO TO 04 137 

474 WRITECIOUTr~7~) 138 
475 FORMAT!lH ,•TOO MANY SAMPLES IN THIS GROUP.SEE PARAMETER LIM') 139 

GO TO 477 140 
431 NY=N 141 

WRITE!IOUl r434l 142 
434 FORMAT(lHOr'UNFINISHED DATA:•/lH l 143 

GO TO 03 144 
432 IF!L(N),EQ,llGO TO 433 145 

NX=~ 146 
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GO TO 05 147 
4jj NX=r~-1 148 

US N=NY 149 
MOM=Mrnoc~;oM.1<-11 150 
DO 713 ~=l•~A 151 

713 LCJ>=LCJJ-1 152 
Wkl1ECIOUT,7U9) 153 

709 FOH MA l ClHO, 'LIST OF lHE INPUT DATA 1/1H ) 154 
7U8 FOR~AT ClH ,J7E9,3) 155 

DO 7U7 J=l,L!M 156 
JJ=U 157 
DO 706 !=l,NA 158 
LL=LCl)+l 159 
IFCJ-LL)705•7U~,704 160 

704 ACJ•ll=-0.1 161 
&O TO 700 162 

7u5 JJ=l 163 
706 CONTINUE 164 

IFCJJ,EQ,O)GO TO 703 165 
707 WklTECIOUT,708) CACJdl .I=l•NX) 166 
703 CONTINUE 167 

C OHDEHING OF TH E VALU~S A(l,J) 168 
DO Ob J=l•NX 169 
LL=LCJ) 170 
00 06 I=l•LL 171 
DU 06 IS=l1l 172 
IFCACI,Jl.LT.ACIS•J»GO TO 07 173 
GO TO 06 174 

07 AA=ACI,Jl 175 
INN=I-IS 176 
DO 08 IB=l•I NN 177 

08 ACI+l-IB•Jl=ACI-IB•J> 178 
ACIS•Jl=AA 179 

06 CONTINUE 180 
C COMPUTING OF THE MOMENTS 181 
C COMPUTING MAX 182 

MAX=ULIM 183 
DO 09 J=l•NX 184 
00 2000 IB=l•MOM 185 

2000 PCIB•Jl=O. 186 
LL=LCJ) 187 
UO 2035 I=l•LL 188 

2035 PCl•J>=PCl1Jl+ACI•J> 189 
PCl•J>=PCl,J)/LL 190 
IFCMOM-2)U9•2U361203b 191 

2036 DO 2001 IB=2•MOM 192 
DO 10 I=l1LL 193 

10 PCIB•Jl=P<IB•J)+CACI•Jl-PC1,Jll**IB 194 
2001 PCIB1Jl=PCIB•Jl/LL 195 

09 MAX=AMAXlCMAX1ACLL,J)) 196 
WRITECIOUT,420lMOM 197 

420 FORMATClHO,'FlRST •,12,• CENTRAL MOMENTS (POSSIBLE PARAMETERS OFT 198 
lHE DlSTRIAUTION)•/lH l 199 

DO 421 J=l,NX 200 
421 WRITECIOUT,422) CPCI,Jl, l=l•MOM) 201 
422 FORMATClH ,15E8.3) 202 

WRITECIOUT,423) 203 
423 FORMATClHO///lH •80HPARTIAL RESULTS OBTAINED QUALITY FOR (NUMBER O 204 

lF MOMENTS/ORDER OF THE POLYNOMIAL) /lH ••NUMBERS IN BRACKETS DEN 205 
20TE THE ORDERING OF USED MOMENTS FOR POLYNOMIAL APPROXIMATION' /lH 206 
30,2x1 201 

WRITECIOUT,426) 208 
426 FORMATClH •'ON THE ENO OF EACH ROW A MINIMUM VALUE•) 209 

IFCVAR-ll204~•2045•2U46 210 
2U45 SC=l. 211 

GO TO 2044 212 
2040 sc=o. 213 

SCY=AMINlCSCY•l,OE30**C1,/CN-l)ll 214 
DO 449 J=l•NX 215 
DO 449 I=l,MOM 216 
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449 SC:AMAXllSC•ABS(P(J,J) )**(l,/FLOAT(l))) 217 
481 sc:SC/SCY 218 
482 MAX:MAX/SC 219 

00 450 J:l,NX 220 
DO 2003 I=l•MO~ I 221 

2003 PlI•J):(A8SlPlI1J))**(l,/I)/SC>••I•P( I,J)/A8S(P(I1J)) 222 
LL:L(J) 223 
DO 450 I=l1LL 224 

450 A(I1J):A(J,Jl/SC 225 
2044 MAX=ALOG(MAX+l,) 226 

IF(TRA.EQ,l)MAX:ALOG(MAX+l,) 227 
DO 194 J:l,NX 228 
LL:L(J) 229 
UO 194 1:1,LL 230 
lf(TRA,EQ.llA(I,J>=ALOG<All•J>+l•> 231 

194 A(I1J):ALOGlAlI1J)+l.)+MAX/2, 232 
MAX:2 ,•MAX 233 

C TRANSFORMATION TO THE INTERVAL (O,pJ) 234 
DO 13 J:lrNX 235 
LL:L(J) 236 
00 13 I:lrLL 237 

13 AllrJ):AlI1J)*3,1415926/MAX 238 
C ARRANGE FOR MULTIPLIED STEPS 239 

DO 413 J=lrN~ 240 
LL:L(J) 241 
uO 413 I=2rLL 242 
lF!AlirJl-AlI-lrJ))4l~r414t413 243 

414 A(lrJ):A<I-lrJ)+0.000001 244 
413 CONTI~UE 245 

NUX=l 246 
MR=l 247 
MMR=l 248 
QR:O , 249 
NUXR=21 250 

441 NUX=NUX+20 251 
IF(NUX-NUl444•443r442 252 

442 IFlNUX-20-NUl443r446r446 253 
443 NUX=NU 254 
444 WRIT~l IOUTr44~) NUX 255 
445 FORMATtlHOr'DEGREE Of THE FOURIERrS SERIES =••I3> 256 

C FOURIER ANALY~IS C(KrJ) 257 
DO 14 J:lrN 258 
LL=L(J) 259 
DO 14 I O=lrNUX 260 
K=I&-1 261 
C(K+lrJ):Q, 262 
DO 1~ I=lrLL 263 
C(K+l,J):C(K+l,JJ+SI NlK*A(l1J)) 264 
IF<K>l6rl6rl~ 265 

16 ClK+lrJ):C(K+lrJ)+A(lrJ) 266 
l~ CuNTlNUE 267 

C!K+lrJ):-ClK+lrJl/(LL•3.141~926) 268 
IF<K>171171l8 269 

17 C(K+lrJ):l+ClK+l,J) 270 
GO TO 14 271 

18 GO T0(204112U4212043lrGi rl 272 
2041 C!K+lrJ):2*CCK+lrJl/K 273 

bv TO 14 274 
2U*J C(K+l,J):2*ClK+l1Jl•CNUX+l-Kl/FLOATIK•(NUX+l)) 275 

C GIBB'S PHENOME~A PUSHED DOWN BY FEJER 1 S METHODrSEE CARSLAW=FOURIER 276 
C SE~IES,P.234 277 

~O TO 14 278 
2042 CCK+l1Jl=2•CCK+lrJ)•NUX*SINlK*3•1415926/NUX)/(3.1415926•K•K> 279 

C GIBU 1 S PHENOMENA PUSHED DOWN BY 11 SIGMA 11 COEFFICIENTS 280 
C SEE LANCZOS=A~PLIED MATHEMATlCStP.236 281 

14 CONTlNUE 282 
C BEGINING OF TrlE REGRESSION, DEGREE OF THE REGR, POLYNOMIAL 283 

19 DO 20 M:lrMOM 284 
NM=N-2 285 
UO 2U MM:lrN~ 286 
l~( M-2)2lr22t2006 287 



c 

2 1 
22 
25 
26 
27 
28 
29 
j O 

2006 
23 
jl 
32 
.33 
2'1 

2007 
20U4 
20UA 
2005 
2010 

IF (,V.M - tJ +2l 24 • 24, 20 
!F( MM-1) 20 r 25 r 26 
1F (N-4)20r24r24 
IF( MM-3) 27 r 26 r 29 
!F( N-7)20 r24•24 
!F( N-11) 20r24r24 
1F( MM-4)20 r 3 Ur 20 
lF( N-16l 20 r 2 4r 24 
! F (M-4l23r 2U0 4r2005 
!F(MM-ll2Ur3l r 32 
I F<N- 5l20 r24r24 
1F(~M-3)33r20•20 
1F( N-11)20r 24r24 
!F( M- 5l200 7r2 U0 7r 60 
! F ( MM-ll20r5br 60 
!F( ~M-2J2010r200D r20 
IF ( IJ-1 6 ) 20 r 2 11•24 
!F( MM-ll20 r201 0 r20 
IF( N- MM - 2l20r24 r 24 
MAT RIX FOR HEGHESSION 

56 LL:N-1 
lF(M-2)4lr42r43 

41 LS=LL. 
GO TO 40 

42 LS: tHIJ0 (15rLLl 
GO TO 4 0 

43 IF( M-4)44r45r46 
44 LS=MlNO(l OrLLl 

GO TO 4 0 
45 LS:Mi NO (l 5 rLLl 

GO TO 40 
46 LS=MI NO <M+l•LL) 
40 DU 38 I:lrLS 

;JO 31:l K:I •LS 
B <IrK):O, 
DO 38 J:lrN 

38 B(lrK):BCirKJ+F(MrlrJl•FCMrKrJl 
uO 39 I:lrLS 
LLL=I-1 
00 39 K:lrLLL 

39 B <I•K):B(Krll 
00 47 r:lrLS 
DO 47 K=lrNUX 
BBCirK):O , 
DO 47 J:lrN 

47 88(l•K):BB(IrK)+C(KrJl•F(MrirJ) 
60 CONTINUE 
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C I NPU T TO THE SYSTEM OF THE LINEAR EQUATIO N 
IF< M-2)3llr312•313 

311 LL: MM+l 
GO TO 318 

312 !F(MM-ll20r319,32u 
319 LL=3 

GO TO 318 
320 IF< MM-3)321•322 •323 
321 LL:6 

GO TO 31 8 
322 LL=lO 

GO TO 318 
323 LL:l 5 

GO TO 318 
313 IFC MM-1)20r324r325 
324 LL=4 

GO TO 318 
325 LL:lO 
318 LLS=LL+NUX 

PB(l):4, 
DO 314 I=lrLL 
DO 315 J:lrLL 

315 AQ(lrJ):B(lrJ) 

288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
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DO 314 J=l1NUX 358 
314 AO!I1LL+Jl=BB!I1J) 359 

CALL GJR(AQ12011t61LL1LLS1$4641JC1PBJ 360 
jl6 DO 317 I=l1LL 361 

DO 317 J=l1NUX 362 
317 N(I,Jl=AQ(I•LL+J) 363 

c FOURi cR1S COEFFICIENTS 364 
468 DO 64 K=l1NU~ 365 

DO 64 I=l•NX 366 
64 CC{K1IJ=O 367 

IF! M-2)6116212020 368 
2020 IF! M-4)63120~4,2025 369 

c FOURIER COEFFICIENTS AS A RESULT OF REGRESSION,M=l 370 
bl DO 65 K=l•NUX 371 

Ll= MM +l 372 
DO 65 I=l•LL 373 
DO 6~ J=l•NX 374 

65 CC!K1Jl=CC(K1J)+W(I1Kl•P(l1Jl••!I-ll 375 
GO TO 70 376 

464 DO 465 I=l•LL 377 
JO 466 J=l•LL 378 

466 AO!I1Jl=DBLE(u!I1Jll 379 
JO 4b~ J=l1NUX 380 

4b5 AD(l1LL+J>=DBLE!BB(I1J)) 381 
PoD(ll=4. 382 
CALL DGJR(AD•2011 l61LL1LLS1 $4471JC 1PBD> 383 
DO 467 I=l1LL 384 
00 467 J=l1NUX 385 

4b7 N(I1Jl=SNGL!~D(I1LL+J)) 386 
00 TO 468 387 

447 WRITE!IOUT14~8)M 1 MM 388 
GO TO 190 389 

448 FORMAT(lH 1I21lH/1I212X1'LINEAR SYSTEM FOR REGRESSION HAS NO SOLUT 390 
lION EVEN IN DUUBLE PRECISION ARITHMETIC•) 391 

C FOURIER COEFFICIENTS AS A RESULT OF REGRESSION1M=2 392 
62 DO 66 K=l1NUX 393 

DO 66 J=l1NX 394 
S=P!l1J) 395 
T=P!21J) 396 
CC!K1JJ=CC(K1J)+W{l~Kl+W(21Kl*S+W(31Kl•T 397 
IF!MM-2)66167167 398 

67 CC(K1Jl=CC!K1J)+W(41Kl•S•S+W(51Kl*S*T+W(61Kl•T•T 399 
IF(MM-3)66168168 400 

b3 CC(K1Jl=CC{K1J)+W(71Kl•S•*3+W(81Kl•S•S•T+W(91Kl*S•T•T+W(l01Kl•T**3 401 
IF<MM-4)66169120 402 

69 CC(K1JJ=CC(K1Jl+W(ll1Kl•5••ij+W{l2•Kl•S•*3*T+W(l31Kl*S*S*T•T 403 
l+ W{l41Kl•S•T••3+W{l5 1Kl•T••4 404 

b6 CONTINUE 405 
GO TO 70 406 

C FOURIER COEFFICIENTS AS A RESULT OF REGRESSION1M=3 407 
63 DO 71 K=l1NUX 408 

DO 71 J=l1NX 409 
S=P!l1Jl 410 
T=P!21Jl 411 
U~P!31Jl 412 
CC{Kr0l=CC(KrJl+W<lrK)+W(2rKl•S+W(3rKl•T+W(4rKl*U 413 
IF!MM-2!71172120 414 

72 CC(K•Jl=CC(K1Jl+W(5rKl•S•S+W(6,Kl•T•T+W<7•Kl•U•U+W{8rKl•S•T 41.5 
l+W(9rKl•S•U+W(lOrKl•T•U 416 

71 CONTINUE 417 
GO TO 70 418 

2024 DO 2021 K=l•NUX 419 
DO 2021 J=l•NX 420 
S=P<lrJ) 421 
T=P!2rJl 422 
U=P<3rJ) 423 
V=P<4rJl 424 
CC!K•J>=CC(K1Jl+W{lrKl+W(2•K>•S+W(3rKl•T+W(41K)*U+W(5rKl•V 425 
IF!MM-2)202lr2023r2023 426 

2023 CC<K•J>=CC(K,Jl+W(61Kl•S••2+W(7rKl•S•T+W(8,Kl*S*U+W(9rKl•S•V+W(lO, 427 
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lKl•l••2+wCll1 Kl• T• U+ac121Kl•T•V+W(l31Kl•U••2+W(l41Kl•U•V+WCl51Kl• 428 
2VH2 429 

2021 CONllNUE 430 
GU TO 70 431 

2025 DO 2022 K=l•NUX 432 
UU 2022 J:lrNX 433 
CCCK1J):W(l 1KI 434 
DO 2022 I=l•M 435 

2U22 CC(K 1J):CC(K 1J )t~(I+l1Kl•PCI1Jl 436 
7U CONTINUE 437 

C FOURIER SYNTHESIS 438 
QM=l. 439 
UU 7j J=l•N 440 
~MAX=O. 441 
LL=L(J) 442 
DO 74 I=l •LL 443 
AA=O. 444 
00 75 K=l r NUX 445 

75 A11=AA+CCCK1Jl•cosc CK-ll•ll(I1JI I 446 
R=FLUAT(ll/LL-AA 447 
S=AA-FLOAT Cl-1 1/LL 448 

74 hMAX=AMAXlCWMAX1R1Sl 449 
C KO LMUGOROW 1S TEST 450 

!F(~UL-1120491204912047 451 
2049 QQ(Jl=FKC(WMAXrLLl 452 

GU TU 2048 453 
2047 QQ(Jl=FK(WMAXrLLI 454 
204b IFC QJ (Jl-QMl85173173 455 

b5 OM=~QCJl 456 
73 CONTI NUE 457 

~R ITECIOUT1428lM1MM1(QQ(Jl1J=l1NI 1QM 458 
428 FORMATClH 1l21lH/112120CF5,2ll 459 

C ITEM 9 460 
IFCQM-QRl87187186 461 

bb QR =QM 462 
UO 300 J:l1N 463 

300 QQR(Jl=QO(JI 464 
DO 196 J=l1NX 465 
00 196 I=l1 NUX 466 
CRCI1Jl:CC(I1JI 467 

196 WR CJ1Il:W(J1IJ 468 
MR=M 469 
MMR=MM 470 
NUXR=NUX 471 

87 IFCQR-QLI Ml20• 88 188 472 
190 CONTINUE 473 

20 CONTINUE 474 
GO TU 441 475 

C PRINT1IF THE GIVEN QUALITY HASNT BEEN REACHED 476 
89 FORMATC1Hlrl9HGIVEN QUALITY Q: 1F6.4123H HAS NOT BEEN ACHIEVED/ 477 

llH rl9HTHE BEST RESULT Q: rF6,4///lH J 478 
446 WRITECIOUT189lGLIM1QR 479 

NUX=NUX-20 480 
GO TO 90 481 

C PRINT OF THE RESULTS 482 
91 FORMATClHOrlOHRESULT Q: 1F6,4///1H l 483 
88 WRITECIOUT1911QR 484 
90 XAXX=0,5•MAX 485 

IFCTRAl30101301013011 486 
3011 XAX=CEXPCEXPCXAXXl-1,)-1,l•SC 487 

GO TO 3012 488 
3010 XAX=CEXPCXAXXl-1,l•SC 489 
3012 NUX=NUXR 490 

WRITE(lOUTr4451NUX 491 
IFCTRA.EG.OlWRITECIOUT192lXAXX1SCrXAX 492 
IFCTRA,EQ,1lWRITECIOUTr3092lXAXX•SCrXAX 493 

92 FORMATClH01 1 GENERAL FORM OF THE CUMMULATIVE CURVE:•/lH r•FCZl:MAX 494 
lFFCTl FOR T=<OrZlrFCZl LESS 1, 1 /lH •'WHERE FFCTl IS AN EVEN FOUR! 495 
2ER SUM•/lH • 42HFFCTl:ACOl+ACll•COSCXl+AC2l•COSC2•Xl,,, /1 496 
3H •'WHERE x:3,14165926•CALOGCT/S+ll+MAX/2l/C2•MAXl•/lH rl2HWHERE 497 
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4MAX: •Ell.6•' 1S: '1Ell,61' IS THE SCALE FACTOR' 498 
5 /lH 1Ell,6151H IS THE SUSPECTED MAXlMUM VALUE FOR INP 499 
6UT VALUES1/lH 160HlF YOU LIKE TO CHANGE ITrPUT IN THE MAXIMUM AS P 500 
7ARAMETR ULIMl 501 

3092 FORMAT!lHOr'GENERAL FORM OF THE CUMMULATIVE CURVE:•/lH •'F!Zl:MAX 502 
lFF<Tl FOR T:<01Zl1F(Zl LESS l,•llH •'WHERE FF<Tl IS AN EVEN FOUR! 503 
2ER SUM 1/1H • 42HFFlTl=A<Ol+A(ll*COS(Xl+A<2l*COS(2*Xl.,, /1 504 
3H •'WHERE X=3.14165926*(ALOG<ALOG!T/S+ll+ll+MAX/2l/(2*MAXl•/1H • 505 
4 12HWHERE 506 
5MAX: 1Ell,6•' 1S: '1Ell.61' IS THE SCALE FACTOR' 507 
6 /lH 1Ell,6151H lS THE SUSPECTED MAXIMUM VALUE FOR INP 508 
7UT VALUES1/lH 160HIF YOU LIKE TO CHANGE IT1PUT IN THE MAXIMUM AS P 509 
8ARAMETR ULIMl 510 

WRITElIOUT196l 511 
96 FORMAT!lH0155HPOLYNOMIAL APPROXIMATION AFTER THIS TR4NSFORMATION F 512 

lOR!l 513 
98 WRITE<IOUT199l 514 
99 FORMAT ( lH 1 'U=Mll X l /S SCALED FIRST CENTRAL MOMENT' l 515 

IF!MR-2l971lOl1101 516 
95 FORMAT!lH 1 'V=M2!Xl/S**2 SCALED SECOND CENTRAL MOMENT'l 517 

101 WRITE<IOUT195l 518 
IF(MR-3)9711021102 519 

94 FORMAT!lH 1 •w:M3<Xl/S••3 ,,, SCALED THIRD CENTRAL MOMENT•) 520 
102 WRITE<IOUT194l 521 

IF(MR-4)971202612026 522 
2026 WRITE!IOUT12027l 523 
2027 FORMAT<lH ,•z=M4(Xl/S••4 •••SCALED FORTH CENTRAL MOMENT') 524 

IF<MR-5l971202812028 525 
2029 FORMAT!lH 16X117(•,•l/1H •'AND SO ONErFOR •1121 1 MOMENTS') 526 
2028 WRITE<IOUT12029lMR 527 

93 FORMAT!lH0130HGENERAL FORM OF THE POLYNOMIAL> 528 
97 WRITE<IOUT193l 529 

IF<MR-2ll06110712030 530 
2030 IF<MR-4ll08r203112032 531 

211 FORMAT(lH r 5UHA!Kl=G<K1ll+GIK12l•U+G(K13l•U••I+,,,+G(K1l~l•U••l8l 532 
106 WRITE!IOUT12lll 533 

GO TO 105 534 
110 FORMAT!lH 1104HA(Kl:G(K1ll+G<K12l•U+G(K13l•V+G(K14l*U••2+G!Kr5l•U• 535 

lV+G!K16l•V••2+G<K17l•U**3+G(K18l*U•*2*V+G<K•9l•U•V**2/1H 1 536 
2 86HG(K110l•V••3+G(Krlll•U••4+G(K112l•U••3•V+G(K113l•U•*2*V*•2+G<K 537 
3114l•U•V**3+G(K115l*V••4l 538 

107 WRITE<IOUT1llUl 539 
GO TO 105 540 

2031 WRITE<IOUT12033l 541 
2033 FORMAT(lH 1'A<Kl:G(K1ll+G(K12l•U+G<K10l•V+G(K14l•W+G(K15l*Z+G<K•6l 542 

l*U••2+G<K17l•U•V+G(K18l•U•W+G(K19l*U•Z+G!K110l•V••2+G(K1lll*V*W+G( 543 
2K112l•V•Z+G(K113l•W••2+G(K114l•W*Z+G!K115l•Z•*2'l 544 

GO TO 105 545 
2032 WRITE!IOUT12034lMR1MR1MR 546 

GO TO 105 547 
2034 FORMAT!lH 1!A(Kl:G(K1ll+G(K12l•U+G<K13l*V+ ••• +G(K•'•I21'l*M'1121 548 

l'!Xl/S••'•I2l 549 
410 FORMAT<lH 1l08HA<Kl:G(K1ll+G<K12l•U+G!K13l•V+G<K•4l•W+G(K15l•U•*2+ 550 

lG!K16l•V•*2+G(K17l•W••2+G<K18l•U*V+G(~,9)*U*W+G(K1lOl•V•Wl 551 
108 WRITE(IOUT141Ul , 552 
105 NUXX=NUX-1 553 

WRITE<IOUT1112lMMR1NUXX 554 
112 FORMAT<lH 1llHUSED ORDER!rl2///1H •'LIST G(K1J)FOR K=o ••••••• 13> 555 
115 IF(MR-2l1171ll81119 556 
117 LOK=MMR+l 557 

GO TO 116 558 
118 IF!MMR-2l12011211122 559 
120 LOK:3 560 

GO TO 116 561 
121 LOK:6 562 

GO TO 116 563 
122 IF!MMR-3l1231123 1124 564 
123 LOK=lO 565 

GO TO 116 566 
124 LOK=15 567 



GO TO 116 
119 IF!MMR-2ll25•l26,l26 
125 LOK='I 
126 LOK=lO 
116 CONTINUE 

DO 127 K=l•LOK 
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127 WRITE!IOUT1128) !WR!K•Jl1J=l1NUXl 
128 FORMATClH ,20!/lH 1lOEll.6ll 

QR=l, 
DO 130 K=l1NX 
WRITE! !OUT, 129) !SS!J•K) •J=l • 12) 1L(K l 

129 FORMAT!lH ////lH •12A6/1H , 
lMBER OF THE SAMPLES: 11'1///lH ,27HVALUE 

I=O 
LL=L!K) 
x=o. 
Y=O. 
YP=O, 
AY=O, 
WMAX=O. 
IF!SW.EQ,O)GO TO 606 
WRITE!IOUT1607) 

607 FORMAT!lH •'<CURVES ON THE PLOTTER)') 
lF(LG,EQ.llTlC=XAX/XLEN 
IF!LG,EQ,2lTIC=ALOG!XAXl/XLEN 
TAC=l./YLEN 

ORIG, 

IF!LG.EQ.l)CALL AXIS<o •• o •• 1scx.-5.XLEN10.,0 •• TlC) 
IF!LG.EQ.2)CALL AXIS<o •• o •• 1sxx.-12.xLEN•O •• o •• TICl 
CALL AXIS<o •• o •• 1BCY1ll1YLEN190.•0 •• TACl 
DO 601 J=l.12 

601 SX!Jl=SS!J1Kl 
X=0,5•XLEN 
Y=0,3•YLEN 
S=XLE(\j/2, 
S=AMAXl!S1YLEN) 
S=S/3, 
J=IFIXCSl 
BCD=0,07•J 
CALL SYMBOL<X•Y1BCD .sx.0 •• 72> 
X=A<l•Kl 
S=EXP!X•MAX/3,1'115926-MAX/'l,l-l. 
IF!TRA .EQ,llS=EXP!Sl-1, 
IF!LG.EQ,llS=S•SC/TIC 
IF!LG-2)301'11301513015 

3015 IF!S•SC-1,)301613016•3017 
3016 s=o. 

GO TO 301'1 
3017 S=ALOG!S•SCl/TIC 
301'1 CALL PLOT<S•U•3l 

L.LL=LL-1 
DO 602 J=l•LL.L 
Y=YLE(\j•J/FLOAT!LLl 
X=A!JrKl 
S=EXP!X•MAX/3.1'115926-MAX/'1,l-l. 
IF!T RA ,EQ.llS=EXPCSl-1. 
IF!LG.EQ.llS=S•SC/TIC 
IFCLG-2)30241302513025 

3025 IFCS•SC-1.)30261302613027 
3026 s=o. 

GO TO 302'1 
3027 S=ALOGCS•SCl/TIC 
3024 CALL PLOTCS•Y•2l 

X=A!J+l1Kl 
S=EXPCX•MAX/3,1'115926-MAX/4,l-l. 
IFCTRA.EQ,llS=EXP!S)-1, 
IF!LG,EQ.llS=S•SC/TIC 
IF!LG-2)30341303513035 

3035 IFCS•SC-l.l3Uj6,303613037 
3036 s=u. 

GO TO 3034 

23HNU 
APPROX,/lH l 

568 
569 
570 
571 
572 
573 
57'1 
575 
576 
577 
578 
579 
580 
581 
582 
583 
58'1 
585 
586 
587 
588 
589 
590 
591 
592 
593 
59'1 
595 
596 
597 
598 
599 
600 
601 
602 
603 
60'1 
605 
606 
607 
608 
609 
610 
611 
612 
613 
61'1 
615 
616 
617 
618 
619 
620 
621 
622 
623 
62'1 
625 
626 
627 
628 
629 
630 
631 
632 
633 
63'1 
635 
636 
637 



3037 S=ALOGlS*SCl/TIC 
3034 CALL PLOTlS1Y1 2 ) 

602 CONTil,UE 
CALL PLOTlS1YLEN12l 
CALL PLOTlXLE N1YLEN12 l 
CALL PLOTl0.01U,01-3l 
nn hn :'> r=l. NS T 
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X=I*3,14lj92b/NST 
S=EXPlX•MAX/3,1415926-MAX/4,)-l, 
IFlTKA ,[Q,llS=EXP~Sl-1. 
IF<Lu.~Q.llS=S•SC/TIC 
1F(L6-2l3044130451304~ 

3U45 IFlSC•S-1,)30461304613047 
3047 S=ALOGlS•SCl/TlC 
3044 IF(Sl30461304b160 9 
3U46 s=o. 

6U9 IF<S-XLENl6u41 6 041603 
604 AA=O, 

00 60~ LH=l1NUX 
605 AA=AA+CR(LH1Kl•COS( lLH-ll•XlHLEN 

AY=A MAX llAY1AAl 
AY=A MINl(AY1YLENl 
CALL PLOT(S1AY12l 

603 CO NTINUE 
CALL PLOTlXLEN•l,2510,U1-3) 
I=O 
X=O, 
Y=O, 
YP=O, 
AY=O. 
WMAX=O. 

b06 00 133 J=l1LL 
134 FUk MA TllH 1E 8,312X1F6,412X1F6,4) 
135 AA=O. 

DO 136 LH=l1NUX 
136 AA=AA+CRlLH1Kl•COSllLH-ll•Xl 
193 S=EXPlX•MAX/3,l41592b-MAX/4,J-l, 

IFlTRA,EQ,OlS=S•SC 
IFlTRA.EG.llS=lEXPlSl-1,l*SC 
AY=A MAX l(AY1AA) 
AY=AMINl lAYd. l 

440 lF(SW,LT.2JWR11ElI OU T1134lS1Y1AY 
YP=Y 
WMAX=AMAXl(WMAX1Y-AY1AY-YPl 
lF(3,1415926•ll+ll/FLOATlNSTl-A(J1Klll371138rl39 

138 I=I+l 
GO TO 139 

137 IF<I-NS Tll4111401140 
141 I=I+l 

AA=O. 
X=3.1415926*1/FLOAT(NSTl 
DO 192 LH=l1NU X 

192 AA=AA+CRlLH1Kl*COSl(LH-ll*Xl 
GO TO 193 

139 X=AlJrKl 
Y=Y+l./LL 

133 CONTI NUE 
199 AA=O, 

DO 197 LH=l1NUX 
197 AA=AA+CR<LHrKl*COSllLH-ll*Xl 

S=EXPlX*MAX/3,141~926-MAX/4,J-l, 
IF(TRA.EQ,OlS=S*SC 
IF<T RA ,EG.llS=lEXP(Sl-1,l•SC 
AY=A MAX llAY1AAl 
AY=A MIN llAY1l.J 

438 lF(SW,LT.2lWRITE(lOUTrl34lSrYrAY 
YP=Y 
WMAX=AMAXllWMAX1Y-AY1AY-YPl 
IFll-NS Tll9811401140 

198 I=I+l 

638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
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X=I•3.141592n/NST 708 
GO TO 199 709 

140 CONTINUE 710 
608 IFCKOL-ll2052r2052r2050 711 

2052 X=FKCCWMAXrLLl 712 
GO TO 2051 713 

2050 X=FKCWMAXrLLl 714 
2051 lF(K.LE.NlQR=AMINlCQRrXl 715 

IF(K,LE.NlWRITECIOUTrl44lQQRCKl•X 716 
IF!KoGT.NlWRITE!IOUT•4492lX 717 

4492 FORMAT!lHO/lH •'RESULTING QUALITY Q= 1 rF6.4l 718 
144 FORMAT!lHO/lH rllHQUALITY Q= rF6•4•' IN THE FIRST APPROACHING' 719 

1/lH 1llX1F6041• AFTER CORRECTION FOR MONOTONICITY•) 720 
130 CONTINUE 721 
477 WRITECIOUT1145lQR 722 

IFCSWJ499r2053r2053 723 
2053 CALL SYMBOLlO,,o,,o,21,IRESr90,r24l 724 

CALL NUMBERC0.,5,3,o,21,QR,90.141 725 
CALL PLOTC5.1u.o.-31 726 

145 FORMATClHO//lH 165(1H-l/1H i'YUALITY OF THE FITTING AFTER CORRECT! 727 
ION FOR MONOTONICITY w=••F6.4/1H 165!1H-l///1H0190Xr'THATS ALL1SOUK 728 
2UP•///1H l 729 

GO TO 499 730 
4991 IFCSWl2038r2055r2055 731 
2055 CALL PLOT!O.OrD,019991 732 
2038 END 733 

c FK IS A PROCEDURE FOR STEP MODIFIED KOLMOGORow.s FUNCTION 735 
FUNCTION FKlOIGrNl 736 
DlF=ABS!DIGl 737 
IFCDIF-ll207r20lr201 738 

207 IF<N.GT,20lGO TO 205 739 
DlF=N•DIF 740 
L=IFIXCDIFJ 741 
IF~L·6E,NlGO TO 201 742 
FK=CDlF/ FLOATlNJ+l, l••CN-ll 743 
IFCL.LE,OlGO TO 204 744 
C=l, 745 
DO 202 K=l•L 746 
C=C•lN-K+l)/(FLOAT!Kll 747 

202 FK=FK+C•CCK-UIFl/(FLOAT!Nlll•*K*CCDIF+N-Kl/(FLOAT(N))l•*(N-K-ll 748 
204 FK=DIF•FK/N 749 

GO TO 203 750 
205 FK=EXPC-2*N*ulF••2l 751 

GO TO 2U6 752 
201 FK=l, 753 
203 FK=l·-FK 754 

1F!FKl2081206•206 755 
2lJ8 FK=O • 756 
206 RETUH~ 757 

ENO 758 

FUiJCTlON FKC lDIF, NUl 760 
C FKC IS A PROClDURE FOR KOLMOGOROWrS FUNCTION1CONTINUOUS INTERPRET, 761 

FKC=l, 762 
x=uIF•SQRT!FLOATCNUll 763 
IF!X•X-0.04)20412041203 764 

203 FF=O. 765 
FS=2· 766 

2lJl FS=-FS 767 
FF=FF+l, 768 
OELTA=FS•EXPC-2•(FF••2l•CX••2ll 769 
FKC=FKC+DELTA 770 
IFCABS!DELTAJ-0,00005l202r201•201 771 

~U2 FKC=l.-FKC 772 
204 RErU RN 773 

Ei.D 774 
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FUNC TI ON FC MoK,Jl 776 
COMMON P C15rl7) 777 
IFC M- 2 lOlo0 2 oU 3 778 

01 F=P CloJ) ** CK-ll 779 
GO TO 04 780 

02 GO T0 C2 Ulo2 02 • 203 o20 4o 205 o206 o20 7r208r209r 210r2llr212r 213r214r215) 781 
l r K 782 

20 1 F=l. 783 
GO TO 04 784 

2 02 F=PClrJl 785 
GO TO 04 786 

20 3 F=P< 2 rJl 787 
GO TO 04 788 

2 04 F=P Ci rJl * *2 789 
GO TO 04 790 

20 5 F=P ClrJl•P C2 rJ) 791 
GO TO 04 792 

20 6 F=PC 2 rJl•*2 793 
GO TO 04 794 

2 07 F=P ClrJl**3 795 
GO TO 04 796 

20d F=PClrJl**2* P 12 rJ) 797 
GO TU 04 798 

2 09 F=P ClrJl•PC 2 rJl••2 799 
GO TO 04 800 

210 F=PC2rJl**3 801 
GO TO 04 802 

211 F=PClrJl•*4 803 
GO TO 04 804 

21 2 F=PClrJl•*3*PC 2 rJ) 805 
GO TO 04 806 

213 F=PClrJ)**2*PC 2 rJl••2 807 
GO TO 04 808 

214 F=PClrJl•PC2rJl••3 809 
GO TO 04 810 

215 F=PC2rJ)**4 811 
GO TO 04 812 

03 IF(M-4l05r06r07 813 
05 GO TOC30lr302• 303r304r3051306r307r308r309r310lrK 814 

301 F=l. 815 
GO TU 04 816 

302 F=PClrJl 817 
GO TO 04 818 

303 F=PC2rJl 819 
GO TO 04 820 

304 F=P!3rJl 821 
GO TO 04 822 

305 F=P!lrJl•*2 823 
GO TO 04 824 

306 F=P<2rJl•*2 825 
GO TO 04 826 

307 F=P!3rJl**2 827 
GO TO 04 828 

308 F=P<lrJl•P!2rJJ 829 
GO TO 04 830 

309 F=P<lrJl•P!3rJl 831 
GO TO 04 832 

310 F=P!2rJl*P!3rJJ 833 
GO TO 04 834 

06 GO T0(401•402•403r404r405r406r407r408•409r410r41lr412r413r414r415) 835 
l •K 836 

401 F=l. 837 
GO TO 04 838 

402 F:P!l,Jl 839 
GO TO 04 840 

403 F:P!2rJ) 841 
GO TO 04 842 

404 F=P!3,Jl 843 
GO TO 04 844 

405 F:P(4rJl 845 
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GO TO 04 846 
406 F:P < 1, J l -~*2 847 

GO TO 04 848 
407 F:P(l,Jl*P(2rJ) 849 

GO TO 011 850 
408 F:P(l,Jl•P(3rJl 851 

GO TO 04 852 
409 F:P(lrJl•P(4rJl 853 

GO TO 04 854 
410 F:P(2,Jl**2 855 

GO TO 04 856 
411 F:P(2,Jl*P(3,Jl 857 

GO TO 04 858 
412 F=P<C:•Jl*P(4rJl 859 

GO TO 04 860 
413 F=P<3rJl•*2 861 

GO TO 04 862 
414 F:P<3rJl•P(4r.Jl 863 

GO TO 04 864 
415 F:P(4,Jl•*2 865 

GO TO 04 866 
07 IF<K-ll~Ol,501,502 867 

501 F:l, 868 
GO TO 04 869 

502 F=P<K-1,Jl 870 
04 RETURN 871 

END 872 
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APPENDIX 2 

Computer Program, Method 2 



PARAMETER PAkl 400 
PARAMETER PAR2=180 
PARA METER PARj=6400/PARl 
PARAMETER PAR4=PAR1+1 
PARAMETER PA~~=PAR2+1 
PARAMETER PAR6=PAR3+1 
PARAMETER PAR7=PAR5+20 

- 24 -

CO MM ON Pl15rl7) 14 
I NTEGER SXrSwrSSrGIBrBRr TRArHIS 15 
REiil MAX 16 
DOUBLE PRECISI ON ADr PBD 17 
DIMENSION Al80lr 8) rlll7> rCll8lrl6) rBll5rl5) rBBl15) r 18 

1I NFll2J ·r1vlPA R6 1PAR5l rCCIPAR5rPAR6) r 
2SSl12rPAR6l rSXl12) rQG(PAR6) rQQRIPAR6l rBUFl3000l r 
3P~12lrAQIPARJr PAR6lrJC12>rWRIPAR6rPAR5lrCRIPAR5rPAR6lrlFMTl20lr 
4AOIPAR3rPAR6>•PBDl2l•IBCXlll/6HVALUE /rlBCYl2l/6HPROBABr6HILITY /, 
5INSTlll/4HNST=/rINUll)/4HNU= /rlMOMllJ/4HMOM:/,IGIB(l)/4HGIB=/• 23 
b IKOLll)/4HKOL:/rIRESl4l/6HRESULTr6H AFTERr6H CORRE 24 
7rbHCTION=/• IBXX12l/6HLOG OF•6H VALUE/rlTRl1l/4HTRA 25 
8=/ 26 

DATA KK/6H /rKF/6HFULL /1KFA/6HTEST /rIEND/4HSTAR/rBR/ 21/r 27 
lLI M/PARl/rlP/l;r IOUT/3/rQLIM/0,90/rULIM/O,/•NST/500/rNU/PAR5/r 
2SW/2/rXLEN/10,/rYLEN/ 5./rMOM/4/•GIB/2/rHIS/O/rKOL/1/rLG/l/rTRA/0/ 29 
3rP0~/1,/ 291 

READ1lr02l I IMF Ill rI:l, 12l 30 
l/RITEllOUTr2U54) IINFll) rI=lrl2) 31 

2054 FORMATllHO///lH rl2A6) 32 
IFIS~J499r499r2037 33 

2037 CALL PLOTSIBUFr3000J 34 
CALL SYMBOLlo •• o •• o.21.INF190,,72> 35 
CALL SYMBOL~1.,9,,o.21.INSTr0,,4J 36 
CALL NUMBERl2.05r9,,0,21rFLOATINSTJrO,,-l) 37 
CALL SYMBOL(l,,8,5r0.2l•INUr0.,4t 38 
CALL NUMBERl2.05r8.5r0,2lrFLOATINU)r0.r-1l 39 
CALL SYMBOLll.r8,10,2lrlMOMr0,,4J 40 
CALL NUMBERl2.D5r8,,0,2lrFLOATIM0MJr0,,-1) 41 
CALL SYMBOL(l,,7,5r0.2lrIGIBrO,r4l 42 
CALL NUMBERl2.05r7.5r0,2lrFLOATIGIBlrO,,-lJ 43 
CALL SYMBOLll.16,5r0·2lrlKOLrO,r4l 44 
CALL NUMBERl2.05r6.5r0,2lrFLOATlKOLlrO,r-l) 45 
CALL SYMBOLl1.,5.5r0.2lrlTRr0,,4J 46 
CALL NUHBERl2.0515.5r0,21rFLOATITRAlrO,,-lJ 47 
CALL PLOT(7 •• o.o,-3) 48 

C IP IS A SWITCH,IP=O COEFFICIENTS GARE PUNCHED IN FORMATl1XrE11·6l 49 
C IP=l NO PUNCHI NG . 50 
C HIS IS A SWITCH FOR DRAWING THE DISTRIBUTION CURVE 51 
C HIS=O NO PLOT•HIS=l PLOT OF THE DISTRIB.CURVE IN SPECIAL Y-SCALE 52 
C BR IS THE LOWEST ORDER OF THE F.SERIES,ALLOWED VALUES 21r41•••••NU 53 
C TRA IS THE SWITCH FOR BASIC TRANSFORMATION 54 
C TRA=O CORRESPONDS TO ILOGIX+l)l 55 
C TRA=l CORRESPONDS TO ILOGtLOGIX+ll+lll 56 
C TRA=l USE FOR VERY SHARP DISTRIBUTIONS WITH A FLAT END 57 
c LG IS A ·swlTCH FOR THE X-AXIS IN THE PLOT 58 
C LG=l LINEAR SCALErLG=2 LOGARITHMIC SCALE 59 
C GIB IS A SWITCHrWHICH INFLUENCES THE GIBB'S PHENOMENA: 60 
C GIB=l NO SPECIAL PROCEDURErGIB:2 LANCZOS SIGMA-COEFFICIENTS• 61 
C GIB=3 FEJER'S COEFFICIENTS 62 
C KOL IS A SWITCH FOR KOLMOGOROW CRITERION,KOL=l CONTINUOUS CRITER,, 63 
C KOL=2 EXPERIMENTAL STEP DISTRIB,CURVE• FOR RUNNING SUPPPOSED KOL=2 64 
C SW IS A SWITCH FOR OUTPUT FORM, 65 
C SW=O PRINTrSW=l PRINT AND PLOTrSW=2 PLOT ONLY IONLY THE MAIN 66 
C NUMBER OF BLOCKS IN THE PLOT IS 2*P+2rWHERE P IS NUMBER OF GROUPS 67 
C RESULTS PRINTED>, 68 
C AT ALL EXAMPLES, 69 
C XLEN IS THE LENGTH OF THE PLOT IX - AXISl 70 
C YLEN IS THE HIGH OF THE PLOT IY - AXIS) 71 
C READING OF THE CARDS.INPUT CARDS=INFORMATION CARDrFORMAT CARD OF 72 
C THE FIRST EXAMFLErHEAD CARDrSAMPLES OF THE GROUP lrBLANC CARDr 73 
C HEAD CARDrSAMPLES OF THE GROUP 2•BLANC CARD• ••• rHEAD CARDr 74 
C SAMPLES OF THE LAST GROUPr••FULL''CARD1HEAD CARDrSAMPLES OF THE 75 
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C UNFINISHED GROUPr••TEST'' CARDrFORMAT CARD OF THE SECOND EXAMPLE• 76 
C HEAD CARD• ••• •''TEST••CARD OF THE LAST EXAMPLEr••STAR''CARD. 77 
C ALLOWED MAXIMALLY 17 GROUPS OF SAMPLES (TILL 500 SAMPLES EACH): 78 
C 16 GIVEN GROUPS, 1 UNFINISHED GROUP 79 
C INFORMATION CARD CONTAINS THE GENERAL INFORMATION ABOUT THE RUNNIN 80 
C G (E.G,DATErNAMErNAME OF THE PROGRAMMERr •• ,>~THIS INFORMATION IS 81 
c PRINTED AND ALSO PLOTTED <IF sw.GT,0) 82 

499 READ (1, 427> ( lFMT (I> rl=l • 20) 83 
IF<IFMT(ll,EQ.IEND)GO TO 4991 84 

C MAXIMUM L=500rLIMITED BY THE DIMENSION OF A<IrJ) 85 
427 FORMAT(20A4l 86 

C FORMAT CARD SERVES FOR READING OF THE NAME OF THE SAMPLE (A6l 87 
C AND OF THE MEASURED VALUE (REAU • 88 
C NAMES <FULL ),( >•<TEST l•<STARl ARE RESERVED FOR 89 
C ORGANISATION - PURPOSESrSEE ABOVE 90 
C QLIM IS GIVEN LEVEL FOR KOLMOGOROWrS CRITERIUM 91 
C FOR RUNNING SUPPOSED Q:0.5 92 
C ULIM IS THE PRACTICAL UPPER LIMIT FOR THE VALUES A(IrJ), 93 
C IF THIS CHOSEN TOO HIGHrFOURIERrS SERIE CONVERGES VERY SLOWLY. 94 
C USE THIS VALUE IN THE CASE ONLY THAT YOU SHOULD GUESS A NEW 95 
C DISTRIBUTION AND THE SAMPLES OF THE NEW GROUP YOU HAVE 96 
C CONTAINS RELATIVELY HIGH VALUES. 97 
C NST IS MINIMUM NUMBER OF THE POINTS FOR FOURIER•S SYNTHESIS IN OUT 98 
C PUT PRINT OR PLOT.THIS VALUE HAS NO INFLUENCE TO THE RESULTS. 99 
C MAXIMUM NST IS NOT LIMITEDoBUT TAKE IN ACCOUNT THAT THE RESULTS 100 
C ARE EQUIDISTANT FROM THE POINT OF VIEW OF THE FOURIER SYNTHESIS•IT 101 
C MEANS WITH AN APPROXIMATELY LOGARITHMIC SCALE.IF NST IS TOO SMALL 102 
C THE RESULTING Q-COEFFICIENTS COULD BE A LITTLE WORSE= THEY CORRES- 103 
C POND THEN TO THE PURE FOURIER SYNHESIS WITHOUT A CORRECTION FOR 104 
C MONOTONICITY, 105 
C NU IS THE NUMUER OF THE MEMBlRS OF THE FOURIERrS APPROXIMATION, 106 
C MAXIMUM NU:l81 107 
C MOM IS A MAXIMUM NUMBER OF THE FIRST CENTRAL MOMENTSrWHICH ARE 108 
C TESTED AS THE PARAMETERS OF THE DISTRIBUTION.VALUE OF MOM IS 109 
C AUTOMATICALLY LIMITED ACCORDING TO THE NUMBER OF GROUPS.NORMALLY 110 
C MOM.GT,3 HAS NO SENSErBUT IF YOU SUPPOSE THE DISTRIBUTION COULD BE 111 
C A SUPERPOSITION OF TWO DISTRIBUTIONS<EACH HAVING TWO PARAMETERS>• 112 
C MOM=4 OR GREATER IS NECESSARY A,S,o, 113 

01 FORMAT<1XrA6rl2XrF6,Ul 114 
02 FORMAT(lHOrl2A6l 115 

498 FORMAT<lHlr'ANALYSIS OF THE GENERAL TYPE OF THE DISTRIBUTION'/lH' 116 
1°------------------------------------------------•/lH •'METHOD 2 117 
2'/lHOl 118 

WRITE(IOUTr498) 119 
N=O 120 

03 N:N+l 121 
L<N>=l 122 
READ<lr02l (SS<IrN) .r=lr12> 123 
WRITE<IOUTr02l <SS(IoN) rI=lr12) 124 

04 LL:L(N) 125 
READ(lrIFMTlJJrA(LLrNl 126 
IF(JJ,EQ,KK>GO TO 03 127 
IF(JJ,EQ,KFA>Go TO 432 128 
IF(~J.EQ.KF>GO TO 431 129 
IF<L<Nl ,GT, <LI M+ll JGO TO 474 130 
L<N>=L<Nl+l 131 
GO TO 04 132 

474 WRITE(JOUTr475J 133 
475 FOR MAT (lh ,•Joo MANY SAMPLES IN THIS GROUP.SEE PARAMETER LIM') 134 

GO TO 477 135 
431 NY=N 136 

WRITE<IOUTr434) 137 
434 FORMAT(lHOr'UNFINISHEO DATA= 1 /1H ) 138 

GO TO 03 139 
432 IF(L(N),£Q,llGO TO 433 140 

NX=N 141 
GO TO 05 142 

433 NX=N-1 143 
U5 N=NY 144 

MOM=MINO(MOMrN-ll 145 



DO 713 J::lrl~ X 
713 L(J}::L(JJ-1 

WRIT.EI IOUT, 7U':I J 
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709 FORMATIHIOr'LlST OF THE INPUT DATA 1 /1H l 
708 FORMATllH rl7E9 ,3J 

DO 707 J=lrLI M 
JJ::O 
00 706 I::lrNX 
LL::L(IJ+l 
IFIJ-LLJ705r704r704 

704 A(JrlJ::-0,l 
GO TO 706 

705 JJ::l 
706 CONTI NUE. 

IF(JJ,EQ,OJGO TO 703 
707 WHITEIIOUTr708J IA(J,IJ rl=l•NXJ 
703 CONTi l~lJE 

C OHDE.RING OF THE VALUES AII1JJ 
DO 06 J::l1NX 
LL::L(JJ 
DO 06 I::lrLL 
DO 06 IS::l,I 
IF<AllrJJ,LT.AIIS1JllGO TO 07 
GO TO 06 

07 AA=A<IrJl 
INN=l-IS 
00 08 IB::l 1 lJJN 

08 A<I+l-IBrJJ=A<I-IBrJl 
AIIS1JJ::AA 

06 CONTINUE 
C COMPUTING OF THE MOMENTS 
C COMPUTING MAX 

ZMIN::l. E.35 
MAX::ULIM 
DO 4009 J::l•NX 
DO 2000 IB:l1MOM 

2000 PIIB1JJ::O, 
LL::L(J) 
DO 2035 l=l•LL 

2035 P(l1JJ:P(l1Jl+ACI1Jl 
PCl1J)::Pll1Jl/LL 
IFIMOM-2!091203612036 

2036 DO 2001 IB:2rMOM 
DO 10 l::l1LL 

10 PClBrJ)::PCIB1Jl+IACI1JJ-Pll1J)J**IB 
2001 PIIB1J)::PCIB1J)/LL 

09 MAX=AMAXlCMAX•AILL1Jll 
4009 ZMIN=AMINlCZMIN1A(l1J)) 

MAX=MAX-ZMI N 
DO 4001 J::l1NX 
LL:L(JJ , 
DO 4001 l::l1LL 

4001 ACl1J)::A(l1Jl-ZMIN 
WRITECIOUT1420)MOM 

420 FORMATClH01'FlRST •1I21' CENTRAL MOMENTS 1 /lH l 
DO 421 J::lrNX 

421 WRITEIIOUT1422l CPCirJJ,I::lrMOMJ 
sc=1. 
MAX=ALOG!MAX+l,J 
IFITRA.E.Q,llMA X::ALOGI MAX+l,) 
DO 194 J:l1 NX 
LL=L!Jl 
00 194 I=l1LL 
IFITRA.EQ,llAllrJl=ALOGIACl1Jl+l•> 

194 A(lrJJ::ALOGIAII1Jl+l.l+MAX/2, 
MA X=2,*MAX 

C TRANSFORMATION TO THE I NTERVAL I01Pll 
DO 13 J:l1NX 
LL=L<J> 
DO l3 I=l•LL 

146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
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168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
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13 A(IrJ):A(IrJl•J,1415926/MAX 216 
C AR~A~GE FGR MU LTIPLitD STEPS 217 

UO 413 J=lr ~X 218 
LL=L<JI 219 
DU 41J J:2rLL 220 
IF<A(J,Jl-A<I-1rJll414r414•413 221 

414 A(IrJJ:Al1-lrJ)+O,U00001 222 
413 CONTI NUE 223 

UO 2J44 J=l • IJX 224 
00 2U 4~ I ~ =l• MOM 225 

2 U45 P<lUrJ):~. 226 
LL=LIJ) 227 
UO 2046 l=l•LL 228 

20 4b P(lrJJ:p(lrJl+A(IrJ) 229 
P(irvl:P(lrJl/LL 230 
lf( MOM-21703 2 r44 9 r449 231 

449 UO 2044 IB=2 • MOM 232 
X:FLOAT<IBI 233 
DU 4o 2 J:lrLL 234 

4U2 P<IOoJ):P(IBoJ)+(A(IoJ)-P(lrJll**IB 235 
2044 P<lOrJJ:ABSIPllBoJl•<X+l.l/LLl••ll,/Xl•<P<IBoJ)/ABS<P<IHoJlll 236 
7032 WHITE(IOUTr4bllMOM 237 
4dl FORMAT(lHUr'FlHST 1 rl2r 1 PARAMETERS OF THE DISTHlBUTION - COMPUTED 238 

l FRO~ THE TRANSFORMED VALUES•r/lH o 1 USED FORMULA- 1 /lH , 239 
2 1 1~ l<X>=Pl<X> '/lH • 1 MK<X>=< (K+ll•PK<XI )++(l/Kl FOn K.GT,2•/lH r 240 
J'WrlERE PK<X> l S THE K-TH CENTKAL MO MENT AFTER TRANSFORMATION FROM 241 
4 f TO X1 /1H •'SEE ~ELOW') 242 
~O 45u J:l r IJX 243 

450 WHITc.<IOUTo422) IPllrJI rl=l1 MC 1~) 244 
422 FO RMA T(ltl rl5Ul .3l 245 

WkITt:l!OUTr423) 246 
423 FOR MA TllHU///lH o8UHPARTIAL RESULTS OBTAINED QU ALITY FOR <NUMOER 0 247 

lF MOMEN TS/OHUER OF THE PULYNOMIALI /lH ••NU MB ERS IN BRACKETS DEN 24A 
201E THE ORDt:ICWG OF USED MOMt:IHS FOR POLYNOMIAL APPROXIMATION' /lH 249 
30r2XI 250 

WkITEIIOUTr42bl 251 
426 FOR MA l llH •' ON THE ENO OF EACH ROW A MINIMUM VALUE•> 252 

NUX=an-20 253 
•~K=l 254 
;1,~H=l 255 
Qk=0. 256 
NUXR =2 1 257 

441 NUX:fjUX+2U 258 
1F(NUX-NUl444•443r442 259 

442 IF<NUX-20-NUJ443r446r446 260 
443 NUX=NU 261 
444 wRITEl!OUTr445JNUX 262 
445 FOR MA TllHUo'UEGREE OF THE FOURIERrS SERIES =••I3l 263 

C FUURIER ANALYSIS CIKrJI 264 
DO 14 J:lrN 265 
LL=LIJ) 266 
UU 14 IB=lrNUA 267 
K=IB-1 268 
CIK+loJ):Q, 269 
DO 15 I:lrLL 270 
CIK+l,JJ:C(K+l,JJ+SINIK*A(IrJ)) 271 
lFIKll6rlbrl5 272 

16 CIKiloJl=C<K+l,Jl+AIIrJI 273 
15 CONTINUE 274 

CIK+loJ):-C(K+lrJ)/(LL•3.14159261 275 
IFIKJ17rl7rl 8 276 

17 CIK+loJ):l+CIK+loJI 277 
GO TO 14 278 

18 GO T0!204lr204 2 r2043J,GI B 279 
2041 CIK+loJ):2*C(K+lrJl/K 280 

GO TO 14 281 
2043 CIK+loJl=2•C(K+loJl•INUX+l-Kl/FL0ATIK•CNUX+lll 282 

C GIBB'S PHENO MENA PUSHED uOWM BY FEJER 1 S METHODrSEE CARSLAW:FOURIER 283 
C SERIESrP.234 284 

GO TO 14 285 
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LL=t> 
GO Tu 24 
LL=lO 
GO TO 24 
LL=l O> 
bO lU 24 
LL=4 
GO TO 24 

jtJ 

.i9 

47 

4b4 

4t..>6 
4b~ 

4o7 

447 
2042 

c.. 
c 

14 
c 
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Jl~ AGllrJl:Bll•Jl 356 
Jl4 AvllrLL+ll=BJlll 357 

CALL G.tklAO• l 7r l6rLL•LL+lr'b4b 1<rJCrPFll 358 
Jlo Dv 317 I=lrLL 359 
Jl7 alI•Ihl=AGllrLL+ll 360 

!Ji Cu NTl i•UE 361 
FOUIHt:l ~ rS COU'F ICIENTS 362 

408 DO 64 K=lrNUj 363 
00 64 J:lrNX 364 

b4 CC!Krl):U 365 
IFl h-2)6lr62oi ~ 20 366 

2U2U IF (1 ,-4 l 63' 20<:'.4 '2U25 36 7 
FOURllR COE~FlCIENTS AS A RESULT OF REGRESSIONrM=l 368 

bl Ou 6:, K=l • ;JIJA 369 
LL=~~+l 370 
J O b~ I:lrLL 371 
DO 6~ J:lrNX 372 

b~ CCCKrJ):CCIKrJ)+WIIrKl•ZIK-lrlrJl••II-ll 373 
GO Tu 70 374 

c FOUfdER COEFFICIENTS r.s A RESULT OF REGRESSION.M=2 375 
b2 DO bo K=lrNUX 376 

OU bo J:lrNX 377 
S=Z<K-lrlrJl 378 
T:ZIK-lr2rJl 379 
CCIKrJ):CCIKrJ)+WllrKl+~l2rK)•S+wl3rKl•T 380 
IFI MM-2lbbrb7r~7 381 

o7 CC(KrJ):CCIKrJ)+wl4rKl•S•S+Wl~rKl*S*T+Wl6•K>•T•T 382 
IFl ~M-3lbbrbd•b8 383 

68 CCIKrJl:CC(KrJ)+,;17rKl•S••3+w(6rK)•S•S•T+#(9 r Kl*S*T*T+WllOrKl*T**3 384 
IF(~~-4)66r69r20 385 

b9 CCIKrJl:CCIKrJ)+WlllrK)*S*•4+Wl12rKl•S•*3•T+Wl13rK)*S*S*T*T 386 
l+W(l4oK)•S•T••3+Wl15rK)~T••4 387 

66 CONTINUE 388 
GO Tu 70 389 

C FOUHl~R COEFFICIENTS AS A RESULT OF REGRESSIONrM=3 390 
b3 DU 71 K=lrNUX 391 

00 71 J:lrNX 392 
S=ZIK-l•l•J> 393 
T=LIK-lrZrJl 394 
U:L IK-l rJrJl 395 
CC(KrJ):CCIKrJl+WllrK)+Wl2rK)•S+Wl3 r Kl•T+W(4rK)*U 396 
1FIM~-2)7lr72•20 397 

72 CCIKrJ):LC(KrJ)+Wl5rKl•S•S+Wl6rKl•T•T+W(7rKl•U•U+Wl8rK)*S*T 398 
1+wl9rK)•S•U+Wl10rKl•l*U 399 

71 CONTINUE 400 
GO TO 70 401 

2U24 uO 2021 K=l • t iUX 402 
DO 2U21 ,J=l •NA 403 
S=ZIK-lrlrJl 404 
T=ZIK-lr2rJl 405 
U:ZIK-lr3rJl 406 
V=ZIK-lr4rJJ 407 
CC(KrJ):LC(KrJ)+W(lrK)+Wl2rKl*S+W(3,Kl•T+Wl4rK)*U+Wl5rK)•V 408 
IFl~M-2J2021r2023r2023 409 

2023 CCIKrJ):CCIKrJ)+Wl6rK)•S••2+Wl7rKl•S•T+Wl8rKl*S*U+Wl9rKl*S*V+W(10, 410 
1K)•T••2+W(llrKl•T•U+~l12rKl•T•V+Wll3•Kl•U••2tW(14rKl•U•V+W(15•K>• 411 
2V••2 412 

2U21 CONTINUE 413 
GO TO 70 414 

2025 DO 2U22 K=l•NUX 415 
00 2022 J=l•NX 416 
CCIK•J):W(lrK) 417 
DO 2022 I=l•M 418 

2022 CCCKrJ):CCIK•J)+WII+lrKl•ZIK-lrI•J) 419 
70 CO~TINUE 420 

C FOURIER SYNTHESIS 421 
QM:l, 422 
DO 73 J:lrN 423 
~MAX=O, 424 
LL=LIJ) 425 
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UU 74 I=~•LL 426 
A/\=O . 427 
UU 7~ K=l•NUX 428 

75 AA=AA+CC(K ,Jl*COSCCK-ll*A(I ,J)) 429 
R=FLUATCI)/LL - AA 430 
S=AA - FLOATCI -ll/LL 431 

74 wMAX=AMAXlCWMAX•R•Sl 432 
c KOLMOGORO~.S TEST 433 

2(J49 
IFCKvL-ll2049•2049•2U47 434 
Q~(Jl=FKCC~MAX,LLl 435 
GO 1v 2048 436 

2047 Q~(Jl=FK(IMAX•LLl 437 
2048 IFC~Q(J)-QMlB~,73,73 438 

QM=QJ(J) 439 
CONTINUt 440 

ti5 
73 

l'llU1t.C IOUT,428lM•MM• (QQ(J) •J=l, Nl •GM 441 
FUR~ATClH ,I2•1H/•I2•20(F5.2>l 442 
ITEM 9 443 

428 
c 

IFCGM-QR)87•87,86 444 
86 Oil=GM 445 

DO 30u J=l•N 446 
300 Ovfi(Jl=UQ(J) 447 

00 190 J=l•NX 448 
00 19D I=l,NUX 449 
CR(I,Jl=CC(I , JJ 450 

196 NK(J ,ll=W<J•l> 451 
Mk=M 452 
MMR=MM 453 
NUXR=NUX 454 

d7 IFCQR-QLIMl20•5~•88 455 
190 CUN11NUE 456 
~O CON1INUE 457 

GO TU 441 458 
C PRINT.IF THE GlVEN QUA LITY HASNT BEEN REACHED 459 

89 FORMA1(1Hl•l9HGIVEN QUALIT Y a= •F6,4123H HAS NOT BEEN ACHIEVED/ 460 
llli '19HTHE BEST RESULT Q: •F6.4///1H > 461 

446 wRITECiouT.89)QLIM.OR 462 
NUX=1<ux- 20 463 
GO 1 J 9U 464 

C PRINT OF rHE RESULTS 465 
91 FORMATCiHO,lUHRESULT Q: •F6.4///1H l 466 
88 WHITECIOUT,9llQR 467 
9U XAXX=O.~*MAX 468 

IFCTHA>3010•3Ul0,3011 469 
3011 XAX=<EXPCEXPCXAXXl-1.J-l,l*SC 470 

GO TU 3012 471 
3010 XAX=C~XPCXAXXl-1 ,)•SC 472 
3012 NUX=NUXR 473 

WRIT~CIOUT,44~>NUX 474 
IFCTRA.EQ.OlWHITECIOUT,92>XAXX,SC•ZMIN•XAX 475 
IFCTRA.EG.llWRITECIOUT.3092)XAXX•SC,zMIN•XAX 476 

92 FORMATClHO,'GENERAL FORM OF THE CUMMULATIVE CURVE:•/lH •'F!Zl=MAX 477 
lFF(T) FOR T=co,z> ·F<Zl LESS 1,•/lH •'WHERE FF<T> rs AN EVEN FOUR! 478 
2ER SUM•/lH • 42HFFCTl=ACOl+ACll*COS<Xl+A(2l•COSl2•Xl,,, /1 479 
3H •'WHERE X=3.14165926•<ALOG((T-MINl 1 • 480 
4 •/S+ll+MAX/2l/(2*MAXJ•/1H •12HWHERE 481 
5MAX= •Ell.6•' •S= '•Ell.b•' IS THE SCALE FACTOR•MIN='•Ell,6 482 
6 /lH •Ell,6,51H IS THE SUSPECTED MAXIMUM VALUE FOR INP 483 
7UT VALUES•'•(SUSPECTED MINIMUM IS GIVEN BY MINI' 484 
8 /lH •60HIF YOU LIKE TO CHANGE IT,PUT IN THE MAXIMUM AS P 485 
9ARAMETR ULIMl 486 

3092 FORMATClHO,'GENERAL FORM OF ~HE CUMMULATIVE CURVE:•/lH •'F!Zl=MAX 487 
lFFCTJ FOR T=co,zJ,F(Z) LESS 1,•/lH •'WHERE FF<Tl IS AN EVEN FOUR! 488 
2ER SUM•/lH • 42HFFCTl=ACOl+Alll•COS(Xl+A(2l•COS!2•XJ,,, /1 489 
3rl •'WHERE X=3.14165926•CALOG(ALOG((T-MINl/S+ll+l)+MAX/2)/(2•MAXl' 490 
4/lH • 12HWHERE 491 
5MAX= •Ell,6•' ,s: • •Ell,6,' IS THE SCALE FACTOR•MIN=• •Ell,6 492 
6 /lH •Ell,6•51H IS THE SUSPECTED MAXIMUM VALUE FOR INP 493 
7UT VALUES•'•(SUSPECTED MINIMUM IS GIVEN BY MINI' 494 
8 /lH •60HIF YOU LIKE TO CHANGE !T,PUT IN THE MAXIMUM AS P 495 
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9AHllMETR ULIM> 496 
wRITEC IOUTo 9bl 497 

% Fu;W.A TC lHU • 1 PO LY NOM IAL APPROXIMATION AFTER THIS TRANSFORM/\ TION 1 498 
11 ld • 1 IF MJ ( X l DEN0TES THE ,I-TH PARAMETER 1 ) 499 

98 WHIT~CIOUT199l 500 
99 FORMATClh 1 ' U=SI~CK•~1CX))/K 1 ) 501 

IFC MR-2>971lUl1lOl 502 
"15 FOR~,ATClH I 'V=SINC K*M2(X ) )/(K*M2CX)) I) 503 

llll WRIT~CIOUTo951 504 
!FCMR-3)97o1U21102 505 

9~ FORMATClH • •w:SlNCK•M3CXl)/CK•M3(X))') 506 
1U 2 WklltC!CUTo94) 507 

IFC MH-4)97o202 b o2026 508 
2026 •HilECIOUTo2U27) 509 
2un FvRW\T ClH ,•L=S INCK•M4(X))/(K•M4(X))•) 510 

IF ( Mi~ -5) 97 • 2020 , 2028 511 
2029 FUR~AT(lH rbX•17(•,•)/lH r 1AND SO ONEoFOR '•l2o 1 MOMENTS•) 512 
202U WR ITE(!OUTo2U2J) MR 513 

93 FURMATClH •' ( ~E CAREFUL=U RESP, V RESP, W RESP, Z DEPENDS ON THE V 514 
lALJ[ OF Kl 1/lHLo'GfNERA L FORM OF THE POLYNOMIAL='> 515 

"17 WRll[(!OUToY3> 516 
IF( MH -2)106olU7o2030 517 

2030 IFCMH-4ll08•2U3lo2032 518 
211 FORMATClH • 5UHACKl:G(Koll+GCKo2>•U+GCKr3l•U••I+.,,+GCKol9l*U*•l8) 519 
1U6 dRITEC!OUTo2ll) 520 

GO TO 105 521 
110 FORMATClH ol04HACK>:G(Koll+G(Ko2l*U+GCKo3l•V+GCKo4l*U**2+GCKo5l*U* 522 

IV+GCKoh)•V•*2+GCKo7)•U••3+G(Kr8l*U•*2*V+GIK•9l•U•V•*2/1H , 523 
2 36HG CKolOl*V*•3+GIKrlll*U**4+G(Kr12l•U••3•V+GIKrl3l•U•*2*V**2+GIK 524 
3ol4l•U•V•*3+G(Krl5l•V**4) 525 

107 WHITE(!OUTrllU) 526 
GO TO 1U5 527 

2031 WRITECIOUT r 2U33l 528 
2033 FOR MA TClH r 1ACKJ:G(Krll+G(Kr2>•U+GCKrOl*V+G(Ko4l•W+GCKr5l•Z+GCKr6l 529 

l•U••2+G(K•j>•U•V+G(Ko8)*U*W+G(Ko9l•U•Z+G(Kol0l•V••2+GIKrll)*V*W+GC 530 
2Kol2l•V•Z+GCK•13l•W••2+GCKrl4l•W*Z+G(Krl5>•Z•*2') 531 

GO TO 105 532 
2032 WRITECIOUTr2U34lMRrMRoMR 533 

GO TO 105 534 
2034 FORMATClli , 'A(K):G(Kr l>+G(Ko2l•U+G(Kr3l•V+ , , , +G(Kr' rI2o 1 l*M'1121 535 

l'CX)/S•*' r!2l 536 
410 FOqMAT (lH rlOBHACK):G(Krll+GCKr2>•U+G(Kr3>•V+GIKr4)*W+GCKr5l•U•*2+ 537 

lGIKr6)•V•*2+~CKr7l•W**2+G(Kr8l•U•V+GIKr9l*U*W+G(Krl0l•V*Wl 538 
108 WRITCCIOUTo410) 539 
105 NUXX=NUX-1 540 

WRITECIOUToll2lMMRoNUXX 541 
112 FOKMA T UH , lldUSED ORDER: rl2/// 1H r 'LIST G CK r JI FOR K:O,.,, r' rl3) 542 
115 !F(MR-2lll7rll6rll9 543 
117 LOK=MMR+l 544 

GO TO 116 545 
118 IFCMMR-21120rl2lrl22 546 
120 LOK=3 547 

~o Tu 116 548 
121 LOK=6 549 

GO TO 116 550 
122 IFC MMR-3l123rl23rl24 551 
123 LOK=lO 552 

GO TO 116 553 
124 LOK=l5 554 

GO TO 116 555 
119 IFCMMR-2ll25rl26rl26 556 
125 LOK=4 557 

GO TO 116 558 
126 LOK=lO 559 
116 CONTINUE 560 

DO 127 K=lrLOK 561 
IFCIP,EQ,l)GO TO 127 562 
DO 8500 J=l•NUX 563 

8500 WRITEC2r850llWRCKrJI 564 
8501 FORMATClX•Ell.61 565 
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127 ;lfUTEIIOUT.12tll ll'IRIK•Jl rJ:lrNUXl 
128 FORMATllH r201/1H rl0Ell.6ll 

QR:l. 
DO 130 K=lrNX 
WRITE I IOUT, 12':il I SSIJrlO ,J:l, 12) • L (Kl 

129 FORMATllH ////lH >12A6/1H • 
lMBEk OF THE SAMPLES: rl4///lh r27HVALUE 

I:O 
LL=LIKJ 
x:o. 
Y:u. 
YP:O. 
AY:O. 
itlMAX=u. 
IFISN.EQ.O)Gv TO 606 
WRIT[! IOUTr607) 

007 FU~MATllH r'ICURVES UN THE PLOTTERl 1 ) 

IFILG.EQ.llTiC=IXAX+ZMINl/XLEN 
IFILG.EQ.2JTIC=ALOGIXAX+ZMINl/XLEN 
TAC=l./YLEN 

ORIG. 

IFILG.EQ.l)CALL AXISlo •• o •• 1scx.-5.XLENrO •• o •• TICJ 
IFILG.EQ.2lCALL AXISlo •• o •• 1exxr-12rXLEN•O •• o •• TICJ 
CALL AXISIO.rU.,IBCYrllrYLENr90.•0.1TACJ 
DO 6Ul J:lrl2 

601 SXIJJ:SSIJ1Kl 
X:0.5•XLEN 
Y:0.3*YLEN 
S=XLEN/2. 
S:AMAXll S1 YLENJ 
S:S/3. 
J:IFI XI SJ 
BCD=0.07•J 
CALL SYMUOLIX•YrOCD rSX10.r72l 
X:A ll •Kl 
S:EXPIX•MAX/3.1415926-MAX/4.J-1. 
IFITRA.EG.llS=EXPISJ-1. 
IFlLG.EQ.lJS:IS*SC+ZMINl/TIC 
IFILG-2l3014•3015r3015 

3015 IFIS•SC-1.)30161301613017 
3016 s=o. 

GO TO 3014 
3017 S:ALOGIS•SC+ZMlNl/TIC 
3014 CALL PLOTIS•0•3l 

LLL=LL-1 
DO 602 J:l1LLL 
Y:YLEN•J/FLOATILL) 
X=AIJrKl 
S:EXPIX-*MAX/3.1415926-MAX/4.J-1. 
IFITRA.EQ.llS=EXPISJ-1. 
IFILG.EQ.lJS:IS*SC+ZMINl/TlC 
IFILG-2l3024,jQ25r3025 

3025 IFIS•SC-1.)3026,3026•3027 
3026 S=O. 

GO TO 3024 
3U27 S=ALOGIS•SC+ZMINJ/TIC 
3024 CALL PLOTlS•Y•2l 

X=AlJ+lrKl 
S:EXP(X•MAX/3.1415926-MAX/4.J-1. 
IFlTRA.EQ.llS=EXPlSJ-1. 
IFlLG.EQ.llS=IS•SC+ZMINl/TIC 
IFlLG-2)j034r3035r3035 

3035 IFlS•SC-1.J3036r3036•3037 
3036 S:O. 

GO TO 3034 
3037 S:ALOG(S*SC+ZMINJ/TIC 
30j4 CALL PLOTlS•f•2l 

">02 CONT lt<UE 
CALL PLOT(SrYLENr2l 
CALL PLOTlXLEN•YLENr2l 
CALL PLOTC0.0•0.01-3l 

23HNU 
APPROX./lH l 

566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
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00 bG3 I=l1N~l 636 
X=I•3,1415926/NST 637 
S=EXP<X•MAX/3,1415926-MAX/4,J-l, 638 
IF(TRA.EQ,lJS=EXP<SJ-1, 639 
IFILG,[Q,lJS=<S•SC+ZMIN)/TIC 640 
IF(LG-2J30441j04513045 641 

3045 IF<SC•s-1.J30461304613047 642 
3047 S=ALOG(S•SC+ZMINJ/TIC 643 
30~4 IF<SJ3046130461604 644 
3046 s:o. 645 

604 AA:O, 646 
IF<HISJ30521305113052 647 

3052 Il:I/~00 648 
I2:MOO(l1200i 649 
AQ(Il1I2J:o, 650 
AQ(ll+l01I2J:S 651 

3051 IF<S-XLENJ60910091603 652 
609 DO 605 LH=l1NUX 653 

IF<HIS,[Q,llAQ(Il1I2J:AQ<Il1I2J-CR(LH1KJ•<LH-ll*SIN<<LH-ll•Xl•YLEN 654 
605 AA:AA+CR(LH1Kl•COS((LH-l)•Xl•YLEN 655 

IF<HIS•<AA-AYJ•<AA-YLEN)J30531305313054 656 
3054 AQ(ll112l=O• 657 
3053 AY=AMAXl<AY1AA) 658 

AY=AMINl(AY1YLENJ 659 
CALL PLOT(S1AY12J 660 

b03 CONTINUE 661 
IF<HISJ30561305513056 662 

3056 AA:O, 663 
DO 3057 I:l1NSl 664 
Il:I/200 665 
I2=MOD(l1200J 666 

3U57 AA:AMAXl(AA1AQ(Il112JJ 667 
IF(AA-1E-30J30551305513058 668 

3058 AA=YLEN/AA 669 
CALL PLOT<0.10,13J 670 
UO 3059 I=l11JST 671 
Il:l/200 672 
12=~0GCI120DJ 673 
AQ(ll112>=AA•AQCl11I2) 674 
IF<~Q(ll+l0•12J-XLENl306Gr3060r3059 675 

30b0 CALL PLOTCAQ(ll+l0rl2J,AQCl1112J12J 676 
3059 COIHllJUE 677 

CALL SYMUOLC0.5•XL~Nr0,2•YLEN1BCD1IHl10,r28) 678 
BXtl=2b•BCD 679 
CALL NUMUERC0.5•XLEN+BXB10,2•YLEN1BCD1AAr0.110) 680 

3U55 CALL PLOTCXLEN•l.2510,01-3) 681 
I:O 682 
x=o. 683 
Y=O, 684 
YP:O, 685 
AY=O. 686 
WMAX=u. 687 

bOb DO 133 J=l1LL 688 
134 FORMAT(lH rE 8,312X1F6,4r2X1F6.4l 689 
135 AA=O. 690 

DO lj6 LH=l11<UX 691 
lj6 AA=AA+CkCLH•Kl•COSC(LH-l)•X) 692 
193 S=EXP<A•MAX/3ol41592b-MAX/4,)-lo 693 

IF(TRA,[Q,OlS=S•SC 694 
IFCTRA,EQ,ll~=CEXPCSJ-1,J•SC 695 
S=S+ZMII< 696 
AY=AMAXl(AYrAAJ 697 
AY:AMINllAYrl,J 698 

440 lFCSW.LTo2JWRllE(IOUTrl34JS1Y1AY 699 
yp:y 700 
WMAX=AMAXl(WMA•1Y-AYrAY-YPJ 701 
IF(3,1415926•(I+ll/FLOATCNSTJ-A(JrKJJ137rl38rl39 702 

lj8 I=I+l 703 
GO TO 139 704 

lj7 IFCI-r;STJ14ld40d40 705 
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141 l=l+l 706 
AA=O • 707 
~=3.141~926•1/FLOAT(NST) 708 
DO 192 LH=l•NUX 709 

192 AA=AA+CR(LH•Kl*COSl(LH-ll•Xl 710 
GO TO 193 711 

lj9 X=A<J,K) 712 
Y=Y+l,/LL 713 

133 CONTINUE 714 
199 AA= O. 715 

UO 197 LH=l• NUX 716 
197 AA=AA+Ck(LH•Kl*COS((LH-ll*Xl 717 

S=EXP<X*MAX/3,1415920-MAX/4,)-l, 718 
lF(TRA,EQ,OlS=S*SC 719 
IF<TRA.EQ.llS=<EXP<Sl-1,J•SC 720 
S=S+ZMIN 721 
AY=AMAXl(AYrAAl 722 
AY=AMINl(AYrl,) 723 

4j8 IF(SW,LT.2)WRlTE<IOUTrl34lSrYrAY 724 
YP=Y 725 
~MAX=AMAXl(WMAX,Y-AY•AY-YPJ 726 
IF<I-NSTll98rl40r140 727 

198 I=l+l 728 
X=I•3,141~926/NST 729 
GO TO 199 730 

14 0 CO NTINUE 731 
608 IF(K0L-ll2052•2052r2050 732 

2052 X=FKC(WMAXrLL) 733 
GO TO 20~1 734 

2050 X=FK<wMAXrLll 735 
20~1 lF(K,LE,N)Qk=AMINl<QR,Xl 736 

IF(K,LE.NlWRITE<IOUT•l44JQQR(KlrX 737 
lr(K.GT,NlWRITE(IOUTr4492 JX 738 

4492 FORMATllHO/lH •'RE~ULlING QUALITY G= •rF6,4) 739 
144 FORMAT(lHO/lH •llHQUALITY Q= •F6•4•' IN THE FIRST APPROACHING• 740 

1/lH •11X•F6.4r• AFTER CORRECTION FOR MONOTONICITY•) 741 
130 CO NT INUE 742 
477 WkITE(IOUTrl45)QR 743 

IF< SW l499•2053r2053 744 
2053 CALL SYMBOL<o •• o •• o.21.IRESr90,r24) 745 

CALL NUMBER(0 ,,5,3,o,21, QR r90,,4l 746 
CALL PL0l(5 •• o.o,-3) 747 

145 FORMAT!lltO//lH r65(1H-l/1H •'QUALITY OF THE FITTING AFTER CORRECT! 748 
ION FOR MONOTONICITY Q=••F6,4/1H •65(1H-l///lHOr90Xr'THATS ALLrSOUK 749 
2UP•///1H ) 750 

GO TO 499 751 
4991 IF(SWl2038r2055r2055 752 
20o5 CALL PLOT(O,Or0,0r999l 753 
2038 END 754 

C FK lS A PROCEDURE FOR STEP MODIFIED KOLMOGOROWrS FUNCTION 756 
FUNCTION FKlDIGrNl 757 
DIF=ABS<DIGl 758 
IF<DIF-ll207r2Ulr201 759 

207 IFlN.GT,20lGO TO 205 760 
OIF=N*DIF 761 
L=IFIX<DIFl 762 
IF<L.GE,NlGO TO 201 763 
FK=<DIF/ FLOAT!Nl+l, l**<N-1) 764 
IF(L,LE,UlGO TO 204 765 
C=l. 766 
DO 2U2 K=l•L 767 
C=C*lN-K+l)/(FLOATlK)) 768 

202 FK=FK+C*llK-DIFl/(FLOAT(Nlll**K*llDIF+N-Kl/(FLOAT(Nlll**lN-K-ll 769 
204 FK=DI~•FK/N 770 

GO Tu 203 771 
205 FK=EXP(-2*N*DIF**2l 772 

GO TO 206 773 
2Ul FK=l. 774 
203 FK=l.-FK 775 



IF<FKl208r20b•206 
206 FK=O. 
2U6 RETUKtJ 

Et<D 
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776 
777 
778 
779 

FUNCTION FKC<DIFrNUl 781 
C F.KC IS A PROC.EOURE FOR KOLMOGOROW • S FUNCTIONr CONTINUOUS INTERPRET, 782 

FKC=l. 783 
X=DIF*SGRTlFLOATCNU)) 784 
IF<X*X-0,04l204r204r203 785 

203 FF=O. 786 
FS=2• 787 

201 FS=-FS 788 
FF=FF+l, 789 
DELTA=FS*EXP<-2*<FF**2l*(X**2ll 790 
FKC=FKC+DELlA 791 
IFCABSCOELTAJ-0,00005)202r20lr201 792 

202 FKC=l,-FKC 793 
204 RETURN 794 

ENU 795 

FUNCTION Z(LrKrJl 797 
COMMON P(l5•17) 798 
IF<L.EQ,OlZ=P<KrJl 799 
IFCK.EQ.1,ANU.L.GT.O>Z=SIN(L•P(l•J))/L 800 
IF<K,GT,l.ANU.L,GT.O>Z=SIN<L+P<K•J))/(P(KrJl*Ll 801 
RCTUKN 802 
END 803 

FUNCTION FC MrK,JrLl 805 
IFlM-2l0lr02r03 806 

01 F=Z<LrlrJl**(K-1) 807 
GO TO 04 808 

U2 GO T0(20lr202•203r204r20~r206r207r208r209r210r21lr212r213r214r215) 809 
l•K 810 

2Ul F=l. 811 
GO TO 04 812 

~02 F=Z<LrlrJl 813 
GO TO 04 814 

203 F=Z<Lr2,Jl 815 
GO TO 04 816 

204 F=Z<L•lrJl**2 817 
GO TO 04 818 

205 F=Z<L,lrJl•Z(L,2rJ) 819 
GO TO 04 820 

206 F=ZlLr2,Jl**2 821 
GO ,-o 04 822 

207 F=ZlLrlrJl•*3 823 
GO TO 04 824 

208 F=Z<LrlrJl•*2*Z(Lr2rJl 825 
GO TO 04 826 

2U9 F=llL•l•Jl*Z(L,2rJ)**2 827 
GO TO 04 828 

210 F=Z<Lr2rJl•*3 829 
GO TO 04 830 

211 F=Z<LrlrJl•*4 831 
GO TO 04 832 

~12 F=l<L•lrJl•*3*Z<L•2•Jl 833 
GO TO 04 834 

213 F=Z<L•lrJl** 2*Z(Lr2rJl•*2 835 
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GO TU 04 836 
~ 1 4 F=Z IL,1,Jl•ZIL, 2 ,JJ ••3 837 

ciO Tu 04 838 
£1~ F=Z ILr 2 rJl•*4 839 

GO TO 04 840 
~3 I F IM- 4 J05 r 06 • 07 841 
U~ GO l U l ~ Olr302 r 303 , 304 r 305 r3 06 • 3 07,30 8 •309•31 0 J, K 842 

.:iul F:1, 843 
GO TO 04 844 

302 ~=Z <L•l•J) 845 
GO TO 04 846 

303 F=Z <L• 2 •J> 847 
GO TO 04 848 

3U 4 F=Z <L• 3 tJl 849 
GO TO 04 350 

3U~ F= ZCL,lrJl •*2 151 
Go ro 04 852 

3 06 F= ZILr2rJl•* 2 853 
GO TO 0<1 854 

307 F: l llr 3 rJl•• 2 855 
GO TO 04 856 

3u8 F=lllrltJl•L ILr 2 ,JJ 857 
GO TU 04 858 

3U9 F=Z ILrlrJl•ZILr3rJl 859 
~O TO 04 860 

31 0 F: l( L, 2 ,J>•ZIL,3,J) 861 
GO TU 04 862 

Oo GO T0 1 40 1•4 U2 •4 0 3•4 0 4r4 0~ .4 06 •4 0 7,408•409•41 0 •4llr412•413r414•415J 863 

4 lll 

40 2 

40 3 

404 

4 05 

406 

40 7 

4U8 

409 

41 0 

411 

412 

1i l 3 

4 14 

4 15 

07 
~0 1 

~l.J2 
04 

l• K 
F:1 , 
GO TO 04 
F=Z IL,i,JJ 
GO TO 04 
F=Z IL r ;:> ,J) 
GO TO 04 
F=ZIL, 3 ,JJ 
GO TO 04 
F= ZILt4rJl 
GO TO 04 
F=ZIL'1rJl• >t2 
GO TO 04 
F=Z ILrl,Jl•ZILr2rJ) 
GO To 04 
F=Z<L•l•J>•LILr3•Jl 
GO TO 04 
F=l llrl•J>•Z ILr 4 rJ) 
GO TO 04 
F=L llr 2 ,Jl•*2 
GO TO 04 
F=L ILr 2 rJJ• Z IL, 3 rJJ 
GO TO 04 
F=Z IL, 2 rJl• Z<L•4rJ) 
GO TO 04 
F=Z<L'3,Jl •*2 
GO TO 04 
F=Z IL,3rJl•ZIL,4,J) 
GO TO 04 
F=Z<L•4rJl•*2 
GO TO 04 
I F I K-1J 50 lr ~O l , J2 
F=l. 
GO TO 04 
F= Z ILr K-l•J> 
Rt.l URN 
END 

864 
865 
866 
867 
868 
869 
870 
871 
872 
673 
874 
875 
876 
877 
878 
879 
880 
881 
882 
883 
884 
685 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
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APPENDIX 3 

Input Data for Test Example 
consisting of six groups of data 
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APPENDIX 4 

Computer Output for Test Example, 
Method 1 
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APPENDIX 6 

Graphical plot of general distribution 
function as obtained by Method 1 



F
ig

u
re

 
1

. 
M

et
ho

d 
1

, 
b

eg
in

n
in

g
 

o
f 

th
e
 p

lo
t.

 

n
st

=
 

50
0 

nu
= 

18
1 

m
om

= 
lJ 

gi
.b

= 
2 

U
1 

CX
l 

te
s
t 

ex
am

pl
e 

va
r=

 
lJ 

ko
l=

 
1 

SC
Y

= 
60

00
.0

01
1 

tr
o

=
 

0 



- 59 -

l§l 

..-i ~ 
p. 
;:l 
0 
~ 
00 

CX> 

.-i' <D 

r.: 
"d '::JI 
0 .c 
'"' <1) 
::.: 

CX> 

.,..j 
(r) 

N 
<1) '::JI 

~ 
;:l 
00 

.,.; 

"""' !3 
r.: 
(r) 

CX> ..... ~ 
......... 
(r)f 

0 ...... 
x 

glw 
·::J 

<D _J 
NCI: 

> 
IJ... 
0 

O'l 

-:t.'.:l 
-o 
N_J 

O'l 
CX> 

Ill -
O'l 
Ill 

0 -

00'0! 00 ·e. 00 '9 00 'h 00 '2 00' 
( 1-0 l x) .u ll I81J8C)tld 



- 60 -

N 

P.. 
;:l 
0 
!-< 
00 

,..,~ 

"" 0 
..c:: ..., 

<1) 

~ 

r.-i 
<1) 
!-< 
;:l 
00 .... 
ri. 

N 

! 
t 

00·01 oo·e oo·s oo·~ oo·z 
( 1-DtXl U IlI9~8rJl:ld 

oo· 

CD 
Ol 

~ 

CD 
IC 

~ 

CD 
(I") 

N 
~ 

~ 
i;; 

CD 
r-~ -m1 

0 

x 

glw 
·::::> 

!e...J 
a: 
> 
LL 

eno 
"":<!> 
-o 
N_J 

en 
CD 
u) .... 

en 
l/'l 

c:i .... 

Ol 
N 

.n 



c;i 

p.. 
=' 
0 

'"' bO . 
.-I 

'"O 
0 .c 
'-' 
~ 

..; 
Q) 

'"' ;:l 
bO ..... 

!'« 

OO'Ol 

- 61 -

,., 

! 
~ 

oo·e oo·s oo·~ oo·z oo· 
( t-0 l x) u Il I81::i8kltld 

CD en 
N 
l/l 

CD 
(0 

r..: 
'::l' 

CD 
(Y'l 

N 
'::l' 

CD 
0 

r..: 
(Y'l 

CD 
r--~ 

..-. 
""' 0 ..... 

x 

glw 
·::::> 
~_J 

er: 
> 
IJ._ 
0 en 

-:Cb 
-o 
N_J 

en 
CD 

l/l ..... 

en 
l/l 

a ..... 

en 
N 

..n 



..; 
0. 
=' 
0 
!-< 
t>O . 

.--! 

"" 0 
..c: ..., 
Ill ::;: 

"' 
Ill 
!-< 
=' 
t>O .,... 

"" 

oo·ot 

- 62 -

.. 
! 
i 

oo·e 00·9 oo·h oo·z oo· 
( t-OiXl .U tlI8l:J8CH:ld 

~ 
N 
l/) 

CD 
(0 

r-: .,, 

CD 
(Tl 

r.i .,, 

CD 
0 

r-: 
(Tl 

CD ..... ~ -...,, 
0 

x 

glw 
·:J 

!!3...J a: 
> 
lL 
D 

a> 
-:e:i 
-o 
N_J 

a> 
cc 
l/) ... 

a> 
l/) 

0 ... 

a> 
N 

i.n 



- 63 -

00·01 oo·e 00'9 OO"h OO'Z 00' 
( t~OlXl .U Ilt8tl8Cltld 



'"O 
Cl) 

..c:: 
"' •rl 
i::: 

. ·rl 
..... 
_§ 

rl 

'"O 
0 

..c:: 
+J 

~ 

Encl· 

00·01 

- 64 -

oo·e oo·g oo·~ oo·z oo· 
( 1·01 x) u Tl I8l?8Cltld 

ao 
r-~ -(")1 

(7) 
ao 
l/'l .... 

(7) 
l/'l 

ci .... 

0 
....... 
x 



- 65 -

APPENDIX 7 

Graphical plot of general distribution 
function as obtained by Method 2 
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