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ABSTRACT
A computer program using an iter£i.tive deconvolution 

algorithm for the generation of genuine /instrument-independent/ 
spectra and for the improvement of resolution is described.

РЕЗЮМЕ
В статье описывается программа ЭВМ, разработанная для 

получения истинных /независимых от прибора/ спентров, а также 
для улучшения разрешения при помощи итеративного алгоритма 
развертывания.

KIVONAT
Számítógépi programot ismertetünk, amely valódi /ké

szüléktől független/ színképek előállítására és a felbontás 
mesterséges javítására szolgál. A módszer iterativ dekonvolu- 
ciós algoritmussal dolgozik.
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1. INTRODUCTION
This program written in FORTRAN IV language using ICT 1900 machine 

representation eliminates instrumental distortions of convolute type from 
experimental data and/or improves the resolution by use of the deconvolu
tion method described by J. Szőke in Chem. Phys. Letters, 1972. 5, 404.

*
The program is suitable also for solving other than spectral dis

tortion deconvolution problems /e.g. chromatogram analysis/. A prerequisite 
is that the digital data be essentially free from experimental /systematic/ 
errors. Random errors usually do not interfere with the calculation, nev
ertheless, it is advisable to smooth the experimental data by methods which 
are insensitive to formal distortions of the processed data, such as e.g. 
the least squares method of A. Savitzky and M.J.E. Golay, Anal. Chem. 1964. 
36, 1627. In the present program this method is applied after each decon- 
voluting cycle.

The deconvolution method can be applied also to calculate the con
volute of an experimental data block.

2. INPUT, OUTPUT AND INSTRUCTIONS
a /  INPUT

The first set of the input data on the card or tape contains the 
basic entries which are

NT Number of tasks to be solved /16/
NA Number of characters naming the task /spacings included/ in less

than 72 characters /16/
NAME/I/ Name of the task in any number of characters below 72 
NY Number of elements in the data block /maximum number 512/

/9F8.1 / or /9F8.3/
IT Number of iterations in subroutine DECONV /proposed number 10//16/
KM KEY to mode of operation /16/
EQ 1: Calculation of the genuine spectrum 
EQ 2: Improvement of resolution
EQ 3: Calculation of genuine spectrum with subsequent improvement of 

resolution
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KQ Key to prepare punch tape for least squares computation /16/
NS Maximum allowed number of smoothing cycles /16/
KY Key to read-in of data block /16/
EQ Is Read-in by 9F8.1 
EQ 2: Read-in by 9F8.3
EQ 3: Read-in by subroutine ANAL in character form, each word terminates 

with
DX Abscissal scale factor /9F8.3/
CS Limit of smoothing given by the ratio of two successive standard

deviations /proposed value 1.2 /1.05-1.50/ /F8.3/
CJ Limit of deconvolution given by the ratio of two successive

standard deviations /proposed value 1.2 /1.05-1.50/ /F8.3/
Y/I/ Data array of points equidistant on the X coordinate scale given

in F8.1, F8.3 or an integer with arbitrary number of numerical 
characters

YK/I/ Data array of deconvoluting function containing maximum lOO data 
points with a scale factor DX, the same as that of Y/I/ /9F8.1/

NK Number of data points in the deconvoluting function /16/
IM Serial number of the maximum point in the deconvoluting function

/16/
GS Variance of the calculated gaussian deconvoluting function /F8.3/
KJ Number of deconvoluting cycles, maximum 9 /16/
KP Punched tape for analyzer /System KFKI/ /16/

EQ 0: Don't punch 
NE 0: Punch

b / OUTPUT

1/ The program writes out its name before starting with the calculation: 
PROGRAM FOR CONVOLUTION AND DECONVOLUTION and specifies the name of 
the task /maximum 72 characters/.

2/ It writes out the type of the method used: GENUINE SPECTRUM or IMPROVE
MENT OF RESOLUTION.
In a new line it specifies the input parameters in the arrangement 
employed in the input protocol by use of MASTER C4.

3/ Values of integral, maximum, its position, minimum, its position are 
written out by use of MASTER C5/e.

4/ The convoluting array YK/I/ is printed out as plotted by the line 
printer controlled by MASTER C6/i.
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5/ The program writes out cyclically
a/ CALCULATION OF THE ith DECONVOLUTE by use of MASTER C7/a
b/ CONVOLUTE and convolute array C/I/ only in the first cycle of 

DECONV iteration by use of DECONV c2/e.
С/ INFORMATION ABOUT DECONVOLUTION, NUMBER OF ITERATIONS, STANDARD 

DEVIATIONS by use of DECONV C4
d/ DECONVOLUTE the non-smoothed value is punched by use of DECONV C5 
e/ STANDARD DEVIATION OF SMOOTHING by use of SR. SMOOTH C2 
f/ THE NUMBER OF ITERATIONS IS EXHAUSTED if this is the case

6/ The results of the calculation /genuine spectrum, spectrum with improved 
resolution/ are printed out as plotted by line printer.

с /  INSTRUCTIONS

Loading and running of the object program

The program PSCD is loaded into the memory from AF tape. The run 
starts from ff GO #  20 , The program requires a memory capacity of
23011 words.

Hardware requirements

INPUT 1: Tape reader 
OUTPUT 2: Line Printer 
OUTPUT 3: Punch

Consol messages

The program does not provide for error protection and therefore comes 
to a halt in every case of "ERROR". The output message at the end of 
the run with error reads HALTED : EE 

without error HALTED : FH

3, SCHEME OF PROGRAM OPERATIONS
The program operations are performed by the MASTER and 17 

SUBROUTINES in the sequence as follows.
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A. LIBRARY routines and COMMON FIELDS
The program uses the following ICT Library routines: TIME, INONE, 

OPEN ICT TR, CLOSE TR, RUNOUT

19 /I/ array is in the COMMON FIELD /CHAR/, which is used in the MASTER 
and the subroutines: FITOUT, ANALYZER, CURVE and CHARACTER.



5

5. ORGANIZATION OF THE PROGRAM
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6, DESCRIPTION OF THE PROGRAM
6.1 MASTER

The MASTER performs 12 steps of the program, specified from 
Cl to C12 in the listing
Cl The general information about the task is read-in as follows: 

a / Number of tasks into NT 
b/ Number of characters in NAME into NA 
с/ Characters specifying task into NAME
d / Input parameters NY, IT, KM, KQ, NS, KY, KP, KPUNCH, DX,

CS, Cl
C2 Reads experimental data

9F8.1, 9F8.3 or subroutine ANAL, as specified by the position of 
switch KY, into Y/I/ and it is transferred into BASE/I/.

C3 Reads convoluting function
as determined by the position of switch KM, into YK/I/ KM = 1 or 
3 stands for calculation of the genuine spectrum, then NK experi
mental points of the instrumental function YK with identifying 
number IM are read
KM = 2 stands for improving the resolution by deconvolution with 
a Gaussian function, then it reads the standard deviation GS 
of the Gaussian along with the allowed number of iterations and 
calls subroutine GAUSS to calculate the points of the convoluting 
function.

C4 Writes out the inputs
a/ if KM = 1 or 3 CALCULATION OF THE GENUINE SPECTRUM 

if KM = 2 IMPROVEMENT OF RESOLUTION
b/ INPUT PARAMETERS in the same format as read-in without iden

tification I
ii ,iс/ EXPERIMENTAL DATA as read into Y/I/ in an extended format 

using 120 characters in a line
d/ If KPUNCH is not equal to zero Y/I/ is punched out for a sub

sequent data processing.
C5 Searches for max-min values and calculates the integral of the 

experimental points in Y/I/
a / Checks whether the number of the experimental points is 

odd: NY1 = NY or even: NYl = NY - 1
b/ Uses DO 7 to transfer the points from array Y/I/

- into array D/l/ to calculate the deconvolute, and
- into the integer array IA/I,1/ to plot the function NINT/Y/I//
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с/ Calls MAXMIN to search for the maximum and minimum values 
and their serial numbers in the array D/I/

d/ Calls SIMPSON to integrate the array D/I/
e/ Writes out the results as INTEGRAL.... MAXIMUM ....

A T ___MINIMUM____ A T ____
C6 Normalizes and plots the convoluting function

a/ Calls SIMPSON to calculate the integral of the convoluting 
function YK/I/

b / Normalizes the integral of YK/I/ to 1.0
с/ Calls MAXMIN to search for the maxima and minima and their 

serial numbers in YK/l/
d/ Writes out the type of the convoluting function

for KM = 1 or 3 NORMALIZED EXPERIMENTAL INSTRUMENTAL
FUNCTION

for KM = 2 NORMALIZED GAUSSIAN DEC0NV0LUTING FUNCTION
e/ Writes out the elements of the array YK/l/ in extended format 

using 120 characters
f/ Writes out the results of the operations on YK/I/ as 

INTEGRAL=... MAXIMUM ... AT ... MINIMUM ... AT ....
g/ Normalizes YK/l/ setting minimum = 0, maximum = 100 

for the plot by line printer
h/ Transfers the normalized function YK/I/ into JA/1,1/
i/ Plots YK/I/ by use of line printer.

C7 Calculates the deconvolute by use of DO 15 and plots the values
by use of line printer.
a/ Writes out: CALCULATION OF THE ITH DECONVOLUTE
b/ Calls DECONV to calculate the deconvolute
с/ Uses DO 12 to transfer the points from arry Е/l/ into Y/I/ 

and D/I/
d/ Calls MAXMIN to research for the maxima and minima and their 

serial numbers in D/l/
e/ Calls SIMPSON to calculate the integral of D/I/ and to re

normalize it to the original Y/I/ values
f/ Transfers D/l/ without normalization into IA
g / Writes out D/I/ in normalized form with caption 

"NORMALIZED DECONVOLUTE"
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hi If KPUNCH is not equal to zero array D/l/ is punched out for 
a subsequent data processing by using subroutine PUNCH

i/ Writes out the results of the operations on D/I/ as INTEGRAL... 
MAXIMUM.... AT.... MINIMUM.... AT ....

j / Calculates the normalizing factor for the plot of D/I/
C8 Punches by FITOUT subroutine the paper tape if a Gauss fit is 

required for, if KQ is not zero.
C9 Plots the results of the calculation by use of line printer.

The details are listed under C7
a/ Writes out the title of the plot with captions chosen by 

KM = 1 or 3 THE EXPERIMENTAL /1/ AND GENUINE /2/ SPECTRUM 
KM = 2 IMPROVEMENT OF RESOLUTION

NUMBER 1 IN THE PLOT IS THE GENUINE SPECTRUM THE 
OTHERS ARE THE SUCCESSIVE DECONVOLUTES

b/ Normalizes and transfer the array IA/I,J/ into JA/I,J/
Uses DO 33 which normalizes IA/I,J/ by the last normalizing 
factor obtained in C7-i and transfers it into JA/I,J/

с/ Calls PLOT to plot the results of the calculation.
CIO Punches tape for processing by subroutine ANALYZER, if KP is 

nonzero.
Cll Calls new operation

D/I/ is fed into У/l/ with the aid of DO 24.
If KM = 3, the next operation is to improve the resolution, 
therefore it sets KM = 2 and the program continues from statement 4

C12 Calls new task
Adds 1 to the task counter and if it is less than the input number 
NT the program continues at the statement 1, if not, it calls 
CLOCK to terminate the program.

6.2 SUBROUTINE FITOUT

makes an input paper tape for the least squares program from the data 
array.
Setting the minimum equal to zero, the maximum equal to 1000. The 
elements of array D/I/ are transferred into the integer array 10 being 
punched by the aid of the output FORMAT:
/6/18, 4H ДДД I//, where "1" is the weighting factor for Gauss-fit.
The subroutine produces a fit hole tape about lO cm long before and 
after the output of the data block using subroutine RUNOUT. Array 10/1/ 
is in COMMON field.
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Parameter list:
D/l/ Real array to be punched
N Number of elements used in arrays D/I/ and 10/1/ /maximum:512/
DM The highest value in array D/I/
DL The lowest value in array D/l/

6.3 SUBROUTINE ANALYZER

prepares the experimental data array Y/l/, the last deconvolute D/I/ 
and the convoluting function YK/I/ applied in the calculation to 
punch on paper tape by using subroutine CURVE for processing by a 
KFKI 1024 channel analyzer. In the first step the procedure normalizes 
the highest value of Y/I/ and D/l/ to 60000 and their lowest value to 
zero.

After punch Y/I/ and D/I/ the same normalizing procedure is applied 
to the convoluting array JK/I/.

Parameter list:

Y / I /  j
q Ij / г Real arrays to be punched
N Number of elements of arrays Y/I/ and D/I/
DM The highest value in arrays Y/I/ and D/I/
DL The lowest value in arrays Y/I/ and D/I/
IK/I/ Convoluting function to be punched
NK Number of elements of array YK/I/
FM The highest value of array YK/I/
FL The lowest value in array YK/I/

6.4 SUBROUTINE PUNCH

produces a punched tape from a real array А /I/ having N elements in 
the following FORMAT:/9F8.1/. Before punch subroutine RUNOUT is called 
for preparing about 10 cm long fit hole tape.

Parameter list:

А /I/ Real array to be punched
N Number of elements in array А/1/
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6.5 SUBROUTINE MAXMIN

This subroutine searches for the maximum and minimum values of the 
points in array У/l/ and identifies their serial number.

Parameter list:

DM Maximum point in the array Y/l/
DL Minimum point in the array Y/I/
MD Serial number of the maximum point
LD Serial number of the minimum point
Y/1/ Real array to be investigated
N Number of elements in the array 1/1/

6.6 SUBROUTINE ANAL

reads the experimental data in characters of integer form by use of 
the INONE ICT library routine made in KFKI which converts the charac
ters into real numbers of array Y/l/

Parameter list;

Y/l/ Real array
N Number of data points in the array

6.7 SUBROUTINE CURVE

This subroutine normalizes the points of the array А /I/ to its lowest 
point, multiplying them by a normalizing constant C before transfer 
to the array of integers 16/1/ and calls subroutine CHARACTER to punch 
the points of 10/I/ in character form using the 20 cm long tapes sup
plied by the RUNOUT library routine. The array 10 is in common field 
/CHAR/.

Parameter list:

А/1/ Real array to be punched
N Number of points in array А/1/
C Normalizing constant
D The lowest point in array А/1/
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6.8 SUBROUTINE CLOCK

This subroutine writes out the exact time by use of the TIME library 
routine, as
THE TIME IS NOW ... HOURS/MINUTES/SECONDS

6.9 SUBROUTINE SIMPSON

This subroutine calculates the integral S of the array Y in which the 
number of points N is odd and the points are equally spaced on the
abscissal scale DX.

Parameters list:

Y/I/ Real array to be integrated
N Number of points in array А/1/
S Integral as calculated
DX Abscissal scale

6.10 SUBROUTINE CONVOL

This subroutine calculates the convolute С /I/ of the one dimensional 
array Y/I/ of NY points with a numerical convoluting function YD/I/ 
of NK points by using SIMPSON quadrature. The two functions have iden
tical abscissal scales. The identifying number of the YK/l/ points 
is IM. The algorithm of the calculation is

NK
С /1 / = I Wj • F/J / =

J=1

= F/1/ + 4.F/2/+2-F/3/+. . . + 2-F/NK-2/ + 4-F/NK-1/ +

+F/NK/

F/I/ contains the products obtained by multiplying all the corres
ponding overlapping points of Y/I/ and YK/I/
a/ F/J/ = Y/К/ x YK/J/ 

where
J = 1 . . . NK 
К = I - IM + J

b/ F/J/ is integrated by use of subroutine SIMPSON.
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Parameter list:
Y7l / Real array of the convoluted function
NY Number of points in Y/I/ and C/I/
YK/I/ Real array of convoluting function
NK Number of points in YK/I/
С /1 / Real array for the convolute
IM Identifying element of YK/I/
DX Spacing of abscissal scale
LP Last point in the convoluting calculation

6.11 SUBROUTINE PLOT

This subroutine displays the points of the array IA of M dimensions 
in a plot made by line printer. The maximum number of curves to be 
plotted in a figure is 10.

The normalized positive integers constituting the points stored in 
IA/1, J / are used by the subroutine to print the plots taking 100 
points per line represented from by the loth to 110th characters of 
the line printer, thus the values in IA/I,J/ must be kept between 0 
and 100.

Cl: Calculation and print of the ordinate
C2: Calculation of the plotting characters belonging to the

subsequent abscissa
C2A: Calculation of abscissal markers
C2B: Calculation of adequat points of the curves
C2C: Write out the plotting line
C2D: Replacing of the calculated characters by "blank"

Parameter list:

IA/I,J/ M-dimensional integer block containing the curves to be 
plotted

N Number of points in a column of IA/I,J/
M Number of columns in IA/I,J/

6.12 SUBROUTINE DECONV

This subroutine calculates the deconvolute of the input curve A/l/ 
with the convoluting function В/l/. It continues the iteration up 
to an input number of cycles IT, or up to a deconvolute D/I/, deviat-
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ing from the points of the input curve А /I/ by a factor less than 
CJ. The algorithm is

D /1 / = D / I / x A / I / / C/l/

Cl: The length of the front and back tail is calculated and the
array elements are transferred into a new, .long array.

C2: The deconvolute is calculated cyclically. Cycle counter: IT.
a/ The front and back tail elements are computed in all 

cycles except of the second cycle.
b/ The deconvolute is improved by using of the following 

algorithm:

D? = D?-1 x A. / C-?-1 i 1 1 1

If D? is negative NR = 1.
In the first cycle step b/ is omitted, 

с/ The convolute is calculated by using subroutine CONVOL.
d/ Subroutine COMPAR computes the standard deviation between 

the original array and the convolute of the deconvolute 
array.

e/ After the first cycle the CONVOLUTE is written out.
f/ If the quotient of the last two standard deviation less 

than CJ or the last standard deviation higher then the 
previous one the deconvolution comes to an end.

C3: The deconvolute is prepared for smoothing. The front and back
tail elements of the arrays А/I/ and Е/l/ are reduced to 4.

C4: Informations and results of the deconvolution is printed and
punched out before smoothing.

C5: Writes and punches out the deconvolute before smoothing.
C6: The original and the convolute of the deconvolute is compared

by subroutine COMPAR and standard deviation is calculated.
C7: The array length of deconvolute is reduced to original

dimension.
C8: If the iteration number of deconvolution is exhausted THE

ITERATION NUMBER IS EXHAUSTED is written out.
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Parameter list: -

A/I/ Real array of the function to be deconvoluted
В Щ Real array of the convoluting function
M Number of points in В
c m Arfay of the convolute
Dll/ Array of the deconvolute
В Щ Auxiliary array to save the last deconvolute
IT Number of iterations
IM Identifying number of array в
DX Abscissal scale unit
NR Flag signalling the presence of <i negative value in A
NS Number of smoothing cycles
N1 Number of points in arrays A/I/, С /I / , D/1/ and E /1/

original number of data points + NK-1
CJ Factor of improvement by deconvolution

6.13 SUBROUTINE COMPAR

This subroutine compares the arrays А /l/ and В/I/ from the element 
L to the element M and calculates the sum of square deviations S, as

M
S = } (A/I/ - ВЦ/)2 

I=L

and the standard deviation R, as 

R = /(s7(M-L))

Paraméter list:

Real arrays to be coraparized
Serial number of the first calculated element 
Serial number of the last calculated element 
Number of elements of arrays А/l/ and В/1/
Standard deviation of the calculation.

A/I/ I
В/I/ J
L
M
N
R

6.14 SUBROUTINE SMOOTH

This subroutine uses the Savitzky-Golay /Anal. Chem. 1964 , .36 , 1627/
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nine point quartic least squares method to smooth the one-dimensional 
data array Y/l/

CIA: Calculates front and back tails /both consisting of 4 points/
C2B: The algorithm of the smoothing is

C± -  2 .3 3 Х .Ю " 3 1 5 ( 1 . ^  + V1+4) -  5 5 ( y ± _ 3 + ^ l t 3 ) t

3°(Vi_2 + V1+2) + + Y1+1) + 179

The calculations are performed in double precision and the 
results are transferred into array С/1/.

C1C: It calculates the sum of the standard deviations in arrays
Y/l/ and C/I/ by using subroutine COMPAR.

C1D: It transfers С/I/ into Y/l/ and a new smoothing cycle begins
ClE: If the divergence between the two last standard deviations

is less than a given value CS, the smoothing comes to an 
end, if not.

C2: Writes out the STANDARD DEVIATIONS of the smoothing cycles
/not more than 201/

Parameter list:

Y/I/ Real array to be smoothed the first and last 4 points are zero
С /1 / Empty auxiliary real array for the convolution
NS Number of smoothing cycles
CS Limiting factor of smoothing
N1 Number of points in Y/l/ and С/1/

6.15 SUBROUTINE TAIL

calculates the "tails" of the one-dimensional data array А /I/ if its 
extension is required.

The algorithm first determines the differences between the two first 
At and between the two last AU points of А/I/. The additional points 
to form the tail are calculated as follows:

if the first or last points of А /I/ have values:

a/ Higher than the number of points J x AL of the front or J x AU 
of the back tail, the points of the front tail are evaluated as
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I first A point I - I x AL and those of the back tail as
I last A point I - I x AU.

b/ Lower than or equal to J x AL and JL x AU, the sum S and the
reciprocal R of the integers 1....J and 1....J1 are calculated 
and the points of the front and back tails evaluated as

[first A point") - A(l)/S(l), where I = 1,J

and

[last A pointj - A last R(l) where I = l,Jl, 

respectively.

Parameter list;
А/1/ Real array to be tailed
N1 Size of the extended array
IM Identifying number of the convoluting function
NK Number of points in the convoluting function.

6.16 SUBROUTINE GAUSS

This subroutine calculates the distribution function of the convolu
tion /e.g. approximation to an experimental instrumental function or 
a deconvoluting function for improving the resolution/ using the 
algorithm

kx = exp [(*-x0)2/2a2]
2where xq and a are the maximum abscissal point and the variance of 

the distribution function, respectively.

Parameter list;
A /1/ Real array for distribution function
N Number of data points in array А/1/
GS Sigma parameter
DX Abscissal scale factor
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6.17 SUBROUTINE CHARACTER

This subroutine converts the integer form points of the normalized 
integer array IG/I/, the maximum value of which must be less than 
65000, into characters so that every word has 5 characters. The thus 
obtained work array IY/J,L/ where L = 1,5 is then punched on tape, 
each word being terminated with /:/ and can be read by KFKI type 
analyser. In the first step the subroutine compares the number of 
points up to J in the array of integers 10 with 10000, then uses 
DO 3 to convert the binary words of 10 into characters of maximum 
5 points each, and transfers the characters successively into the 
work array IY/I,J/ as follows.

1/ If the comparison of the J-th point in 19 with 1000 gives
a/ a negative value or zero, the character is zero and is 

transferred as such to the corresponding point of the 
IY/J ,L / integer array

b/ a positive value, the transferred point must be greater than 
zero and its value is given by the value of J/10000. The 
numerical value of the character will be substracted from 
that of J in the calculation of the following character.

2/ The character at the place of the next digit is calculated by 
comparison of the J-th point of 19/1/ with 1000, 100, 10 and 
finally 1.

3/ On termination of the calculation, IY/I,L/ is punched out in 
the form

n(5Al, 1H:)

The program uses two given arrays IY/512,5 and IDIG/IO/ the latter 
being contained in the DATA block Which accepts the characters to 
be used. The integer array 19/1/ is called from the COMMON field.

Parameter list:
N Number of points in 19/1/
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1 I A ( l> 1 ? , 1 П ) , .I 4 ( 5 1 2 . 1 ) , M A M F < /  0 )
rOMmON/ r;h a R/  T(>( 51 2 >

C PRO».RAM F 0 R T T ' p M l V F  DFTONVOI  UT l(iN 0 F S P F C i p ä
Г U P l ' T F N  RY l > » . . I . S / Ü K r  CFNTPAI  B i AFApf H 1 V S  ̂ TllTF рПр pHy í I F S
С и UD., PF S l .  1 « 7 1 - 1 9 7 2 ,  FI ÚST VF RS I ON
C1

up I т  F ( 2 • ? 0 0 )
MKS :)
NT1--0
и DI 11*5*1 2
ч С в 1 О
и У А и ( 1 « 2 О 2 ) 14 Т

1 МП ВПК+ 1 
К F *0
и F А !' ( 1 * ? О 7 ) N Д
0 F A í ( 1 , 2  0 1 ) ( N АМГ ( Г > , I = 1 , N А )
W « l T F ( 2 f 2 0 1 ) f NAMF; ( 1 ) , l * 1 » N A )
РI- А о < 1 » ? О ? ) 11V » I Т « К F* I If О # N S * К Y * К. Р I К Р У N Г М 
в F A h ( 1 # ? O T ) i j y . C S . r J

с г
Г, О Т О ( 0 , 7 . 3 . 1 V ) . XV
p F A n ( 1 . 2 0 A ) ( v ( T ) , l 3 1, MY>
г, О тО А

2 p F Ah (1 . / 0 3 ) ( v ( I ) . t =1 , NY)
г, О тО А

3 г A I , А N /. I  ( Y , N Y )
г, О г О А

1 У и F А11 ( 1 ,???)( V ( I ) . 1»1 , NY)
А *() ,7 I в 1 , N Y 

17 RAS‘ ( I  ) = У ( П  
?Ч м S Т в 1

Т F ( N Y . GT . ? 5 6 ) N S T  = ?
СЗ

г,0 т О ( 0 , 5  . О ) К М
V  J В I

Р F А \\ ( 1 , 2 0 ?. > N У , I м Р Г А п < 1 , 2 О А ) ( у К ( Т > . Г = 1 , N К >
г. О I 0 6

5 р F А п ( 1 , ? О 3 ) С <; 
pFAi.  (1 , 2 0 ? ) K . I  
N К а 1 О О
»'Al l  GAUSS ( YK » NK . f M , r.S , t)Í)

CA
6 r,l) r O < 0 , ? 3 , l i > K M  

HU I T F  < 2 . 7 1 8 )
r,(i 7 0 2 /

7 3 i jpl  TF ( 2 , ? 1 5 )
? f w n I T F ( 2 . 7 1 3 )

UUI , F (2 , ?0? ) M V , Nk . í Г , I M , KO , NS , KV , 1« , V l> . к .I , k i hNOn 
WP I t F ( 2 , 7 0  3)  nX »«iS .1. 5,  r.l 
UP|7 F ( 2 . 7 0 7 )
ИР I T F ( 2 , 7 0 S ; fV ( i ) . I - 1 , NY)
И  ( ,  PHN i h . NI  и ) C »' I I Pl ЧГМ ( V , I v I 

C 5
M Y 1 _■ N Y
»■ Y 7 -  N Y / . *2
1 F ( . 1 Y ? , ' I) . N 7 ) k: V 1 - 1 Y -  1 
" О V 1 = , N у
P ( I I = Y ( I )



7 т A ( , , 1 ) - N ! N Г t Y ( M i
г д L : M A XM T N < pM , p I . , M p , i p , Y - NY)
- Van .
r Л I I S ! MPSOU ( V . HY1 , SY , l>X>
U P l r F ( ? , 2 7 0 ) «; Y , P M , и |>, p I  , I P 

СЛ
4 = 0.

к Г A l I s I UPSON f Y*  » NF f s , r*X )
ПО 4 | » 1  ,NK
YK( I ) = Y k ( I ) / r 

V r  0 N T ! NI) F
i f  ( - 1  . ) p , n , я
Г A I I M А у MI  N ( Г M. F I , M Г , I F , Y К ,N У)
I f  ( * M ,'E I ) . ? ) GO TO 1 I)
UR 1T F ( 2 . ? n 9 )
f,0 'iO 1-,

1« U P I T F ( 2 , 2 0 « )
11 UP ! TF ( ? , ? 1 0 ) ( Y К ( ! ) / I r  1 , N К )

UP I Т Г ( ? , 2 20>S , FM, Mf  , 11 , I F 
YY = 1 0 0 . /  ( FM- Г  I >
no ;>2 1 1 . N к 
r Y a ( Y V : ( ! ) - F L l * Y Y  

2 2 I Л ( I , 1 ) =NI  NT f I  Y )
UP n  r <2 , 7 0 6 )
WP l T F ( 2 , 2 1  4)
r A L I P 111T ( J A , N f , 1 , M> ! M )
UP I T F (2 , ?OA)

C 7
W1 *  i; Y *  M -  1
-.0 1 5 I I =1 , К.)
UP I Т Г < ? . 2 2 1  ) 1 L 
Ml я I L♦ 1
Г A l I r > E r O N V ( V f Y K f N F . C . D t F * I T t l M , n X « N S t CSf r : J »»' 1»KPf , NCH)  
ПО 12 J p a 1 , К у 
V ( J l ) = f ( . I P)

1 2 Г ( J p ) В F ( J p )
Г A t I. M А хм I N ( рм . Г) I . , I P , r>» N Y )
Г Л l I S I M P 5 OIJ ( 0 r N Y 1 * 5 p , P X )
IF ( l Y - S l M n . H . n
n y ='; o / s у
M a.>l /  OY 
DO 11 I I =1 , MV 
n ( I i ) s O ( l J ) / p Y  

1 3 ? A ( I , I ю  = N 1 N T ( I) ( I I > -  M  )
14 W P I " F Í 2 . ? 1 1 )

UP I TF < 2 , 2 0 5 )  (D< K> »“■ = 1 . NY)
I F (> PIJNi H . NF . 0 ) г Al l .  PUNCH( 0 , NY)
Г Л I I M А ХМ I N ( pM , (j I . Mp , I D , p # N Y )
UP I r F ( 2 , 2  2 0 ) •; 0 , OU . M P , p I , I P
0 = 100 . / ( PM-Im )

15 r ON r I MJ f
C 8

T I ( Ю  . Nl . 0 )  ( A L I. F I TOUT ( П , NY . r M . I )
cv

1« U P I T F ( 2 , 2 0 A )
r.O T 0 ( 0 . ? 0 , 0  ) К M 
UR 1 TF ( 2 , 2 1  2)
Г.0 rO ?1

20 UP I TF < 2 , 2 1  IS)
21 no 3 3 J = 1 , I ii

1 0 =.)
PO '• 3 I a 1 . N Y . N 5 T 
1 Г, a I f, ♦ 1

-  21



т, S ! А ( Í G » J ) s I А (1 * 1 ) * ;>
г А I. I Pll'T ( I А , К V , I Н » i П Г М )

С Ю
t Е ( к Р , N | . П ) С л I I Л N A t V / F М ( В А '■■ i- • П , м V » 1>М » Г' L . V К . Mi • f м , Fl )

С 1 1
Т S 1 F ( кМ . N | . О  Г, П Tu Ю  

WRIt E<2,?PA)
по а I = 1 .N Y

■р и Y ( ! ) а I) < I )
кмв;>
г, о Г О 2 S

С1 7
?() NT1-MT1+1

WRIT f(2.?06)г, О ТП 1
16 Г A 1.1 CLUCK 

Г A l,! E X , T 
C FORMATS

?00 rORuAT (1 H1 , / . 4?H PROGRAM FOR lONVOHITlON A NI) Г ECONVOMlT I ON , / / ) 
?f)1 rOPnAT (* H 0 , / П Л 1 )
? 0 2 rORIlATdPtA)
? 0 -i I О R M A T (W F p , ;5 1 
?0** FORMAT(gF«.1)
?pb г О RI * A T (ri ?F1 0. (2)
?0*> г ORMÁT ( 1 И 1 )
? О 2 г О Р иЛ Т <1Н 0 # Ю  НI N Р U Г 6 Л Т Л )
?0Н rORMAT ( 1 НО , 4 ?НЫ()ЦМЛ I 1 SF П GAUSSIAN Lí Е Г О N VD I.ÜT I N С, FUNCTION)
?0V FORi AT (1 MM , A THNORMA и  ST P E X P F KI M F N T Д | In s TRUm FNt FUNCTION)
?10 rORI!AT(8FU.S)
?11 FORMAT ( /  , ? X I ? 3 H N 0  R M Д | T 5 К f) 0 F CUNVOI U T F j  )
?1 г format (1 и о»д s н the e x p e r i m e n t a l m  дм о gfnüujf (?) s p f c t r u m )
?13 г 0 RI • A T d  и 0 »1 A HINPUT PARAMETERS)
? Ю  г О P и A T ( / )
?1b г ОРМЛТ ( / / , 1 HO . '.’SMI MpROVFMFNT MF p F S ОI IJ T I ON , / . 1 X . 1 О M-- ------- ,

1 1 S H -  -- -------- - >
?16 r ORM A T ( 1 no . Г S и I HP Riu/FMF h T OF r f;,i»| Ut T ON , / ,1 у .

14 V H T H E NIJMCU p 1 IN THE plot is the CiFNUlNF SPECTRUM,,
1/.6И THE OTHERS DENOTE THE Sf 0*1ГГ. TI A| |> F C ON Vi и И T f С )

?1H F0Rh AT(//,1X.3T>HC,U Till ATION OF THE fiFNUtNF SPFС ГRUM,/,1X ,
1 T 'j и------------------- ----------------- , / >

?1У rORMAT(CX,A5MRESUI T: of THE IM R (IV F ME NT Or RESOLUTION AFTER,
1 I 3 , A H C YI F S )

??0 Г О P И Л T ( S X < 1 (IH I N Г E T P a. I s , F1 ? . 4 , S у , О H M A X I M HM = , F 1 ? . A , 5 У , *• H A T в.14, 
1 SX * P HM I <j I MUM =.f 1?.4,SX,4HAT =,</.)

2?1 r ORm AT ( / , 1 HO . 1«HC a I ГIII AT I ON OF f И E » I ? * VI И . : FCOn v OUITF )
??2 rORMÁT(m F 1 ?.S)

END

- 2 2 -

ENP Of SEGMENT,  I I NOTH КОС, NAME PFfi?
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Sl t f tpOUT I NF F t TOUT í I ) . N. DM, DL)  
n I M » NSÍ UN D(N)  
r 0 M и О N / OH A R / TO( 5 1 ?  )
F A l i  PUNOUT(T)  
r>S*  1 0 0 0  . /  (DM-DL ) 
nO 1 I *1 , N

1 iO<r>sNTNT((D<l)-Dn*DS>
UR l T F ( 3 . ? ) ( i n ( I ) , f - 1 , N )
Г A L i R L) fj О О T ( 1 )

2 FORMAT < 0 (  1 8 , AH 1 ) )
RETURN
FND

END OF SEC,МГ NT.  LENOTH 7 f=i , N A M L FT TOOT
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SUB К OUT  I NF  A N A I Y 7 K R < Y . ß » N , D M , [ H , Y K » N K , F M . F U  
Г» I HI N S I И M V ( N ) » h ( N >  ( YF( NK)  
r O M M O N / C M A R / T O ( 5 1 ? )  
r>f вАОООп . /  ( |)M - D L )
Г Al I  C U P V F ( Y , N , n r , D l )  
r A11 CUp v F ( Ü . N . DO, DL)
«ОалОООм. / ( E M - F )
TALI CURVE ( Yi r » Nk r Ol>, FI > 
r e t u r n
F NO

E N r> Of SEGMFNt , и м  G T H S7,  name  A N Л I Y z F R



25

SUPhOUTJ NF PUNCH С Д # Ы) 
г* I Н г N S I U N А ( М ) 
г A I I R U u O U T M )
IJ R I Г F ( 3.1 ) N 
W R I T F ( 3 , ? )  ( Л (1 ) f 1 = 1 , N >

1 f ORmA T ( u S)
2 eOR( l AT ( <? F 8 . 1 )

PF. TURN
P NO

ENP Of. SFhMFNT,  U  n GTH A8.  NAME PUNCH
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SUBk OUT i NF MA X Ml N ( n i i , D L , M D # l r > , Y . N )
d i m г ns I hn Y ( n )
Г) M в V ( 1 ) 
г> I в v (1 )
Mf)»1 
I Del
ПО ? I B 1 , N
| F < n M . 6 T . V ( I ) ) G 0  Ю  1 
nMsY(1)
МО* I 
CO TO 2

1 l F ( n l . l T . Y C n ) 0 O  TO 7 
n I » Y ( I )
I Па I

г r  O N T I N U f  
PF-TlIRN 
r MO

ENO Ok SEGMENT, l e n g t h 1 0 1 .  n a me  M/s хм I N



S 11 В i' 0 и Т 1 N ( л N л I. ( Y . N )
р F Л !_ ( N ( ) М Fi
г> ! М ' N S Ь ) М V ( Н )
Г л 1.1 О Р: N т Г Т Т R ( 0 )
Г> О 1 I я 1 , N 

1 Y( I > = Т W О W f (J)
Г Л 1.1 eins ГТК го)
Pf TURN 
г К) Г>

FfJD ОГ SF О MF NT. 1.1. M G T H L L « N Л M к » N Д I
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<; 11В >? 0 U T ! wf' njRVF (А . Ы , г , г>) 
Г) 1 М' NS low А ( м ) 
rOMl’ON/Г Н A R / Т О ( S1 ? ) 
г« О ? 1 = 1 , М 

г 1 о (t) = 0 
гч о 1 1 * 1 , К 
F=(,\(!)-nl*C 

1 т О ( I ) в N I Ц Т ( t >
ГА1.| P Ü M O U T ( 4 )  
г  Л L 1 P U f O U T ( ^ )
Г Л L > CHa r a CTFR(N)
р У Т U Р N
FND

END Ü f SEGMENT, I.E-m GTH 7? • NAME

t

♦

ClJPVE

t
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c U R r O U T  t M Г C t o r  к
г л l I T l f ' F  (T1M)
UP 1 I f  ( 2 . 4  > T J м

A FORMAT (1 8M (THP T f M К tS NOU ( A 8 «1 H ) > 
И  TURN 
FM 0

F N r  O f S F ' . M F N t . I l MGTH 1 * .  NAMF П П Г К



30

С и В у OUT I ИГ STMPsON<Y,N#S»f>X> 
DlMt NS I ON Y (N)
A s Y ( 1 ) + Y ( N )
R = 0 .
DO I I s ? ,  N-1 ,г 

1 n = R + Y (L > 
n = A + B 
Г = 0
лО ;> M»3,N-2.2 

г rrc*Y(M)
«■гС + Г + А+ П
s s S * D * / 3
0 F T11R N 
Г NO

E N 0 Of  $ F 'i M F N T , LENGTH 100» NAME SIMPSON
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Ш

С 11H 1, 0 U Т ! K'F COMVi>l. < Y , Я| V , Y If i MK . I * I Г , I’ X . I t ) M M i  N S l i 4 '  Y  ( Ю Y ) , Y 1 ( I.; M  , C ( N Y ) , I- ( 1 0 0  > 
till /  I s  I M , IJ>
T 1 = I - 1 M
no •; j  = i , N к 
v = ! ' + J
l' ( J ) s V ( 0 + Y K ( J )1 г О М  г I Mi:.
г л L I S I U P S O N  <f: * N "  . W  r rtx ) 
r ( I 1 = W  

г r о  и  . I n i i  I 
3  » I T U R N  r fi 0

FNh O f f, f M F l\l T > I. Г H G T H 0 4 ,  FjAi-tfc ГО»-д/‘Ч
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SMRwOUTlMF N  ОТ(1 А. N , М , NR! М)
ММ)-NS I(IN lAfNOlM.Mi , А ( 1 2 0 ) ( 1 В ( 2 0 ) «0Т6(1О)
ПАТА P , S , R , Ü / 1 H + . 1 H * , 1 H  , 1 Н . /
ПАТА О I <. < 1 > » О I G (2 1 « l> I G ( 3 )  , D I Г, < 4 ) , Р I G ( S ) , р I G ( А ) « Г Т Г, < 7 > , ß I G ( Я) , 

1 п I Г, а 9 ) , |> Т Г. ( 1 п ) /  1 Н 1 . 1 Н ? , 1 Н 3 . 1  И 4 , 1  Н S - 1 Н6 * 1 Н /  f 1 н R . 1 НО , 1 И О /
И  »0 

С1
ПО 1 1*1,0
H I  ) OR

1 А(1 1 О*I )«Н
по 7 1 * 1 0 , 1 1 0  

г л(t)=d 
по 1 1 * 1 , 9  
1 I * 1 О* I *1 О 

3 А < 1 I ) *  D Г G < I )
Л (120) *11
W H l T F ( 2 . ? 1 ) ( А < 1 ) , 1 * 1 , 1 2 0 )
т Г в О 
>0* 0  
* Г = )
? 0*0
ПО 4 1=10,110 

<* А ( I 1 * R
С 2

ПО 13 I *1 , N
С2 А

IC* iС*1
I F < : С . NE . 1 0) Г , 0  ТО 6 
» Г *0
Т п а I р*1
т F < г 0 . Е о . 5 ) Go ТО Я 
Т . к  I Р . NF . 1 0) ( 50 ТО 7 
! 0 * I G ♦1 
Г,О ТО 9

6 д (9 1 *  Р
А(111> *Р 
Т R < 1 ) *9  
Т R ( 7 ) *  1 1 1
II * 2

г.О ТО 10
7 ä (8)*S 

Л(9)*s
А <111)»S 
А ( 1 1 2 ) * S  
т р (1 ) = Я 
» Р ( 7 ) »9 
т П ( 0 * 1  1 1 
»в<4)*11 г 
11* 4

0 0  ТО Ю  
й д ( Я ) а М  г, ( 5 ) 

л ( 9  ) ■ Р I о < 1 0 )
А(111)«S 
А ( 1 1 2 ) » S  
f R <1 )*8 
» R < 2 ) * 9  
т Р ( О  * 111 
Т Р(4)*11?
11 *4

О О т 0 1 О 
9 4 ( 7 ) » О I О { 1 G )

Л ( Я } * О I I, ( 1 0 )
А < 9 ) *  П I Г, ( 1 0 )



33

A(111)*S 
A(112 ) BS 
A( 113) «S 
г В ( 1)"7 
Т В (?)аЙ 
т В(Ч)*9 
I В < 4 ) ■ 1 11 
тВ<5)е112 
t В ( л ) В 1 1 3 
.11 в л

С2В
10 Г>0 11 J а 1 » М 

I 1 в I А (  I , j  )
I в 11 ♦ 1 0
! В < .11 + J ) a L
Т F ( Г А Í ! . J > , Ё О .0 ) GO ТП 11 
А < L ) ■ D I <; < J )

11 rONTI Nt n
С 2 Г

и Р Т т Е ( 2 , ? 1 ) ( д ( Ц  >,  1 1 . 1 , 1 2 0 )
его

ГО 1? K e l , J1*M
Т1 ■ Г В ( К)
Л < I 1 ) *  В 
Т В < < ) вО

12 rONTlNÜF
13 Г О N Г I N UI 
?0 F O R M А Т (/)
21 FORMAT( 1 2 0 А 1 >

PETURN
FND

END OF SEOMFNT,  LENGTH 5 1 4 ,  NAME PLOT
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C1

С 2

СЗ

С 4

С 5

С6

С7

С 8

SUBROUTI NE DFCOn V ( А , в , М, С  » D , F , I T . | М , n x , N S , C s . C J . w1 , KP)  
М  Ml- NS I ON A ( N l > , n ( N 1 ) . C ( N l ) » B ( M ) . O t 2 0 ) » F ( N l )

N = N1-M + 1 
t рям1- М+1М  
I I я M -1
N К я 1 
M1a f М» 1 
nO 1 ! “ 1 I N
t 4»N* 1 •  l 
t .3 ■ N ♦ I M -  !
Л < 1 3 > e A ( ! A)
» F ( 1 . r,T . Ml >GO TO 1 
n ( I ) = 0  .

1 M I 3 ) * A ( U )  
no Q I 1 я 1 , I T 
n Г о О .
! F < 11 . Е о . 2>GO ТО 3

2 Г АМ ТА ! I  (О , N1 . IM , М)
I F ( 1 1 . Ео . 1 ) С.П ТО S

3 no U I ■< М # U*
п(1 )*Г> (1 )*А(Т )/С ( I >
»F < 0 ( ! > . L T . 0 ) N R » - 1

А Г О N Т ! N U с
3 Г А Ц  C ON V O K n . N 1  , Н , М , Г ,  I M . D X . L P )

Г А К  C OMP A R ( A , C , I M» L P . N 1  , R)
0(1". >=R
1 F ( I 1 .GT . 1 )00 TO 7 
WRITF( 2 , 5 0 )
W R l T F ( 2 . 5 1 ) ( r ( I ) » l 3 IM.LP>

7 T ? « ! 1 . 1  
ПО ;! K * 1 ,N1

в F ( К ) *  П ( К )
1f ( I 1 . Б0 . 1 >GO TO 9
t F ( 0( 1  1 ) . ОТ.0< I P > . Ü R . O ( 1 2 ) / Q < 1 1 ) . LT. TJ) G0 To 10 

9 r ONTl NUl

10 nO 12 K a i ,N 
A ( K + 4 ) » A ( K+ M1  )

12 f ( K+ A) " E ( К♦H1)
N 2 ■ N ♦  8

u r !t F(2.5A)
W R I T F ( 2 , 5 3 ) I ? , N r
WR! T F ( 2 . 5 ? ) < 0 ( 1 ) .  I =1 , 1 2  )

u r I Т Е ( 2 , SA)
U R I T f ( 2 , 4 1 ) ( F ( I ) . 1 * 5 , N + 4)
I K K P . N F . O C A L l  PUNCH ( 1 ( 5 )  , LP- M1 >

1 F (NS . Er ) . 0)Gf t  TO n 
r A L j S M 0 0 T H ( r . D , N S . C S , N ? )
CALL C0 m p A P ( A , F , 5 , N + 4 , N ? , R )
UR1TE( 2, 57) R

6 nO 11 1=5,  N + A
11 P ( 1-4) al( I )

T F ( i 2 . F o . 1T)URT Т Е ( 2 , 5 5 )
50 FORMAT ( ?X . I O h CONVOL 1.1 t P ) )
51 rORMATd 2F10 . 2 )
52 r O R " A T ( l o X . 9 M 2 . 4 )

1
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53 FORMAT (SV , ? ft и N U М Р F И О F OECONV I Т F В А Т ! ONS *  , I 3 . $ X , 3 И N R . , t 3 , /  , 5 ¥ , 
1 ЧАН STANDARD r F . V l A T l O M S  O F  DF CONVOI  1<Т J ON )

54 r O R m A T ( / ( A X . 3 6 H I NFOPMATI O N S  A H O O T  THF 0 F Г O N v n I UT f O N )
55 FORMAT ( 1M( ) »3 3HTHF I T E R A T I O N  NUMRFR I S EXHAUSTED}
56 FORMAT ( SX . ?RHDECONVO|  I ITF BFFORF SMOOTHI NG)
57 c O R M A T ( 5 X . 3 6 H S T a N0AMD OF V I A T I OM AFTER SMOOTHI NG e , l l ? . S )

P F T11R N
FNO

F N O  O f S E G M E N T .  L E N G T H  5 3 7 .  N A M F  O F T O N y
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SUBROUTINE (;OMPa K ( A , b .I.M,N,R)
rt I M F N S I Q N A < M ) . В ( N )
ч«0.
M) 1 I « l . , M 
ив A t \ ) »B ( !  )
M H « M *  И 

1 4BS+HH 
¥ rM-l.
d b So RT(S/<) 
о с T U R N
FNB

ENB OF SEGMENT,  l e n g t h 7 3 .  N A M E  C O M p A R
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S U B P O U T [ N F  S M O O T H ( Y , r , N S , C S # N l  ) 
n O U t U E  P R E C I S I O N  CB 
n I M F N S I О N Y ( w 1 ) , C ( N 1  ) , 0 ( 2 0 )  
w в N 1 - Я 
I p a N ♦ A 
N 1 * 0  

C1
П 0 3 I T = 1 , N Ss 2 * 0 ,

C 1 A
Г A11 T A  fI < Y , n 1 • 5 » B)

C1 P
no 1 I * S # LP
Г В * l 5 . D O * ( Y ( T - A ) + Y < I * A > ) - 5 5 . D O * ( V < I - 3 > + Y < 1 * 3 ) ) + 3 0 . D O *  

1 (Y< I - 2 ) + V ( I + ? )  )*1 3 *  .|>n*(Y< 1-1 ) ♦ V  < I +1 ) )*1 79 . B O * Y ( T  ) 
Г В в ( В * 0 . 2 3 3 1  0 0 2 3 3 1 D - 2  

1 Г ( I ) » C B
C 1 c

г A L . C O H P A R ( V » C » S r L P f N l « S D )
N I * N I *1 
0 ( N I )*Si)

C1 D
ПО ? 1 * 5 .  LP

г у ( n * c  ( i )
T F < u ! . E 0 . 1  ) G 0 T O  3

C1 F
! F < 0 < N I - 1 > / U C N 1 ) . l T . r S > G O  T O  A 

3 r 0 N T I N U f 
C 2

A W R I T E ( 2 , 1 1 )
W R t T E ( 2 , 1 ? > ( 0 ( 1 ) . 1 * 1  . N 1 )

11 F O R M A T < 5 X , 3 2 M S T A N M H f >  D E V I A T I O N S  O F  S M O O T H  I N O )
12 f 0 P m A T ( 1 0 X . 9 F 1 2 . A )

P E T O R N
P N R

E N D  Op S E G M E N T ,  L E N G T H  3 0 A ,  N A M E  S M O O T H
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SURrOUTINF TAIL(A ,M ,IM,NK) 
n 1 M! N S I 0 N A ( N1 )
I a I M 1
.11 SIJK-IM 
V' = N1 »NK+jM 
v\ я О 
Kll* О
л L a д < ! М + 1 ) - Д  П  М)
I F ( Л I.. L Т . О , )Г,О ТП 7 
T F ( A(lH)a>j*AL)0,0.2

1 У I * 1 
s я 0 .
нО т 11=1 , J

3 s = S + 1 . / м
А I. ■ А ( ! М) /  S

2 AUeA(K-1)-А(У) 
IF(aU.LT.O.)60 ТО 8 
TF(A(K>-J1*AU)0f0»4

8 HJs'i
р = 0 .
no S J3b1,J1 

*> U = R 4.1 . / J3 
Alls А (К) / R

4 1 2 = 1
п о 1 1 * 1 , .1 
м* I н- I
!F(k L,E0.1)I?b |

1 а <М)=А(М+1)-AL/I?
.1 2“ 1
ПО Л I »1 , J 1
I =К4-1
t f (k u .Eq .1)j ?-i

ь /1(1 )*А(| -1 ) - A U / J 2 
RETURN 
FND

ЕМП Of SEGMENT, LENGTH 271, NAMF T a t i
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«'.UH ÍJ OUT I NF Ga USS<A»N, | M, GS#DX>  
ШМ(  NSlUN A ( N ) , B ( AV)  
t' = n .
,1 = 0

1 p = p + 0 X 
p p в p * p
G G ■ G S *  G s * 2 
p G *  r  P /  G G
T F ( I . F. Q . 69 ) Go TO 2
.I C ,| + 1
n ( J \ я F X p ( -  P (> > 
f F ( R ( J ) - 0 . 0 0 1 > 0 , 1  ,1 

l I M я ,| ♦ 1
PO 3 1 * 1 , J 
А П  И + I ) я R ( 1 )

3 A ( l n - I ) « M 1 )
\ ( 1 M> o1 .
N = I M+J  
P F T 11R N 
F N D

ENP OF SEGMENT,  LENGTH I3P, NAME GAUSS

>
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SUBROUTI NE Г.НАКАГ TR R (w)
ni  Mi MS I UN I Y < 5 1 2 , M . ! P 1 G ( 1 0 )
r OM| , ON/ f HAR/ T O( S 1  2)
ПАТл I D I G (1 ) , I l> I G t 2)  , t П I <5 < 1 ) , 1 П I Г, ( 4 ) , I n I r, ( 5 , , I m  Г, ( A ) , I О I Г, < 7 ) ,

1 M ) I «, (Я)  , I OHi (9 ) , I n lr, (-1 0 > / 1  H1 . 1 НЛ , 1 H3 .1 HA , 1 H', . 1 МЛ . 1 И 7,1 Hfl , i HO , 1 Hf> ' 
no < J B1 * N 
t Aa I 0 ( J ) 
t 0 “ lOOOO 
ПО < 1 * 1 , 5  
I F ( ! A -  I о > 1 , 0 . 0  
I R s i A / I u 
! A *  I A -  I H 4 T о 
r, 0 ( 0 2

1 I В » ' 0
2 t Y < .1 . L ) *  I n I ü < I И )

» О a I Q / 1 ft
1 г o N г I N u t;

U P ! T r { S , S 0 ) ( < I Y ( K . I # N l > i N I * 1 , S ) * K J » 1 # N )
SO f O R M A T ( 1 0 2 4 ( S A 1 , 1 H : ) )  

p f t h r n
F N 0

F N П Of SFOMFMl ,  I I NI GTH 9 A , NAMF CHARACTER
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E N Г) OF StJBEIl .  F 
M  N Г SH

г 55 250 1156 1217 22oS <i757 1Л 717 1 771 7 20007  537 Л 3 4 
> 5 3 3 6740003  60634344  5 4 7 4 3  11 72 4
? 4 1 0 0 2 3 3 0 XXV.f 4
? 3 30 07 26 1 XFMARK 4
7 1 3 0 1 7 / 1 7 X F I 0 1 N F 4
7 3 3 0 0 2 2 6 7 X f TO L I ST 4
? 4 1 0 1 4 1 7 2 X F I 0 P T 4
? 4 Ю 1  4477 У. f  T 0 L P 4
7 4 1 0 1 1 7 0 5 X F F P R 0 R 4
7 4 1 0 0 2 3 3 0 P S 0 2 4
7 4 1 0 1 1 4 1 0 3 F Л P 4 4
7 3 0 2 3 7 4 3 CHAR 4
7 4 Ю 1  2241 XFI NOUT 4
7 4 1 0 0 4 5 5 6 A N A 1 4
7 4 1 0 1 0 5 5 5 GAUSS 4
7 4 1 0 0 4 3 3 1 PUNCH 4
7 4 1 0 1 6 5 1 6 N T N T 4
7 4 1 0 0 4 4 1 1 МАУM I N 4
7 4 1 0 0 4 7 6 2 SI MPSON 4
7 4 1 0 0 5 2 6 3 PLOT 4
7 4 1 0 0 6 3 1 7 D E C 0 N V 4
7 4 1 0 0 4 1 2 7 F 1 TOUT 4
7 4 1 0 0 4 ? 4 0 A N Л L Y 2 Г. 9 4
7 4 Ю 0 4 7 4 7 CLOCK 4
7 4 1 0 1 5 3 4 1 FX I T 4
7 2 0 1 2 0 6 4 X F E P N 0 4
7 2 0 1 1 7 4 1 XFRI .  4
? 4 1 0 1 5 3 5 7 X F A R H D 4
7 4 1 0 1 7 1 4 0 RUNOUT 4
7 4 1 0 0 4 6 3 7 CURVE 4
7 4 1 0 1 1 1 2 7 OPP N ! CTTR
7 41 01 1 2 0 5 I N 0 N F 4
7 41 » 1 1401 C L 0 S E T R 4
7 4 1 0 1 0 7 6 7 CHARACTER
7 41 01 6 511 TI ME 4
7 4 1 0 0 5 1 2 6 c o n v o l 4
7 4 1 0 1 0 1 3 6 T A T I  4
7 4 1 0 0 7 3 4 3 COnpAR 4
7 4 1 0 0 7 4 5 4 SMOOTH 4
7 4 1 0 1 6 5 5 1 SORT 4
7 4 Ю 1 5 5 1 5 % F 0 p 4
7 4 1 0 1 6 6 2 3 FXp 4
7 2 3 0 0 1 1 5 6 T A 1, L A 4
7 7 3 0 0 1 1 5 / MI ST  4
7 2 3 0 0 1 1 6 1 X L I 0 4
7 2 3 0 0 1 2 0 4 X F MC 4
7 3 3 0 0 2 2 7 1 X F 1 4
7 2 0 1 2 0 6 6 XF ER 4
7 3 3 0 0 7 2 7 ' X F rt M У 4
7 3 3 0 0 7 2 7 5 X F 1 T F R 4
7 2 0 1 1 7 0 5 F T R Л P 4
7 201 1 71 0 FREbFT 4
7 2 0 1 1 7 1 3 X F L П C 4
7 2 0 1 2 7 4 1 X F I 0 A IIX 4

61 0 1 / 1 4 7 •/ F C T 0 D 4
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7 3 3 0 0 7 7 7 m X F F R 4
7 3 3 0 0 7 3 1 1 X F f) I S 4
7 3 3 O 0 7 3 1 3 X A с 1 0 S 4
7 3 3 0 0 ? 31 4 X F p о 0 4
7 3 3 0 0 7 3 1 5 % F OMK 4
7 4 Ю 1  A1 2 / X F I N F 4
7 7 3 0 0 1 2 0 7 X F 1OLEN 4
7 1 3 0 1 7 7 3 m XF 1 ORIIF 4
7 7 3 0 0 1 2 1 1 XFMTP 4
7 7 3 0 0 1 7 1 2 X F 1. К 4
7 7 3 0 0 1 7 1 3 X F I N Г H 4
7 3 3 0 0 7 3 1 6 X F 1 ftZ 4
? 7 0 1 30 04 X F I 0 F 4
? 7 01 3 1 5 1 X F I 0 F 4
? 7 0 1 3 7 6 0  X F I or 4
7 7 0 1 3 3 7 2  X F I 0 A 4
? ? 0 1 .5 S 3 0 X F l o r  4
? 7 0 1 3 5 7 7  X FI  06 4
? 7013721 % F lor» 4
? 2 5001 71/,  X F 1 0 P E R 4 
? ? 0 1 46 4 4 X F I ONP 4
? 2 0 1 4 6 6 2  XFOt p  4
? 41 01 / ,635 X F I N I I  4 
? ? 0 1 4 76 0 X О I Г A 4 
7 4 1 0 U 7 1 7  XLPMT 4
? 7 0 1 5 1 6 1  ЕУТ 4 
? 201 6760  X F 0 P N R M 4 
? 2.3001215 X l I R A  4

PROGRAM МдМГ «PSCD,  0f)RE 73011 » LOWER AREA 1 2 4 0 *PRCGr a M 

END Op COMPI LATI ON -  NO ERRORS

7631



4-3 -

8. TEST OF PROGRAM OPERATION
The test example illustrates the operation of the program which 
analyses the environment of the 0.0 transition in the fluorescence 
spectrum of ammonium-uranyl-tris-carbonate between 20000 and 19000 cm 
The experimental instrumental function was measured at 508 nm using 
the Cd line.

Applying the combined modes of operation the genuine spectrum was eval
uated in the first and the resolution of the spectrum improved in the 
second step in three cycles.

The set of serial numbers at the start and end of the protocol of the 
input tape serves to the better understanding of the FORMAT structure.

NOTE

To protect the experimental data array from being too short or dis
torted, front and back tails are needed which must be of the appropriate 
length and low information content. If the values of the tails are high 
relative to those of the array, the spectrum is easily distorted. It is 
advisable to choose an interval of the experimental curve where both 
ends tend toward zero because the algorithm of the TAIL produces tails 
going to zero.

ACKNOWLEDGEMENTS
Many thanks are due to Mrs. J. Linder for valuable computational 

assistance and to Mr. G. Kötél for useful discussions.
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8.1 PROTOCOL OF THE INPUT TAPE
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8.2 RESULTS OF CALCULATION IN LP REPRESENTATION



PROGRAM FOR CONVOLUTION AND DECONVO L U T I O N

TEST - 9 rOMPONENTS

CALCULATION OF THE GENUINE SPECTRUM

INPUT parameters
151 29 10 3 0 20 A 11 1 1
1.UOO 0.ono 1.0 50 1.050

INPUT DATA
87.53 108.89 133.82 163.09 196.58 234.75

617.35 682.7» 743.42 813.19 876.01 935.86
1229.1 5 1 256. •4 1282.30 1308.91 1337.04 1367.481611.67 1634.55 1649.45 1655.32 1651.60 1638.23
1350.00 1296.50 1243.66 1192.48 1143.89 1098.74
926.05 521.53 922.90 927.58 935.27 945.54
1106.16 1148.67 1197.10 1250.86 1308.83 1369.40
169a.36 1714.52 1723.49 1725.25 1721 . 54 1713.74
1 581 . 1 5 1543.38 149S.17 1444.49 1382.78 1313.96
»21.95 780.62 751.06 733.85 728.02 732.12
»4o.24 848.19 842.38 828.63 807.19 778.70
470.53 423.31 578.10 334.76 293.85 255.6371 . 9 3 57.24 44.97 34.90 26.77 20.33
integral - 0.148 7 E U6 MAXIMUM = 0.1725E 04 AT

0

2 7 7 . 4 2 3 2 4 . 6 8 3 7 6 . 2 6 4 3 1 . 8 8 4 9 1 . 0 5 5 5 3 . 1 3
9 9 1 . 8 4 1 0 4 3 . 2 7 1 0 6 9 . 7 5 1 1 3 1 . 1 1 1 1 6 7 . 6 8 1 2 0 0 . 0 5

1 4 0 0 . 5 6 1 4 3 6 . 1 2 1 4  7 5 . 4  i. 1 5 1 1 . 3 5 1 5 4 8 . 2 5 1 5 8 2 . 3 2
1 6 1 5 . 6 7 1 5 8 4 . 7 6 1 5«»o . 0 8 1 5 0 8 . 7 5 1 4 5 4 . 4 0 1 4 0 3 . 0 4
1 0 5 7 . 7 7 1 0 2 1  . 6 6 9 9 0 . 9 0 9 6 5 . 8 5 9 4 6 . 6 2 9 3 3 . 1 2

9 5 8 . 2 1 9 7 5 . 3 8 9 9 1  . <*3 1 0 1 8 . 9 8 1 0 3 8 . 8 0 1 0 6 9 . 6 5
1 4 3 0 . 6 1 1 4 9 0 . 2 5 1 5 4 6 . 1 1 1 5 9 6 . 1 9 1 6  3 o . 8 7 1 6 7 3 . 0 8
1 7 0 2 . 9 7 1 6 8 9 . 9 4 1 6 7 4 . 8 8 1 6 5 7 . 4 4 1 6 3 6 . 8 0 1 6 П . 8 1
1 2 3 9 . 6 8 1 1 6 2 . 1  7 1 0 6 4 . 0 9 1 0 0 8 . 3 2 9 3 7 . 7 2 8 7 4 . 6 9

7 4 « . . 1 7 7 6 1 . 7 8 7 8 2 . 3 9 8 0 3 . 4 0 8 2 2 . 5 9 6 3 7 . 2 4
7 4 4 . 0 7 7 0 4 . 4 1 6 6 0 . « 9 6 1 4 . 6 8 5 0 6 . 4 1 5 1 8 . 5 7
2 2 0 . 2 9

1 5 . 3 3
1 8 7 . 0 6 1 5 8 . 7 1 1 3 2 . 5 4 1 0 9 . 4 Í 8 9 . 2 7

8 8 M I  N I MUM = 0 . 1 5  5 X E 0 2 AT = 1 51

NORMÁI T S E _ EXPERIMENTAL INSTRUMENT FUNCTION
0.519 9 3:-0 3 
0 . <19 6 20' -01 
0.29223:-01 
0.26094 -02 

INTEGRAL =

0.16796E-02 
0.1 0 2'2 E 00 
0.219-5E-91 
0.195- 6E-02 
0.1000E 01

0.59786E-02 
0.10863E 00 
0.16406E-01 
0.1299 7E -0 2 
MAXIMUM =

0.15976E-01 
0.1023SE 00 
0.119A7E-G1 
0.6498AE-03 

0.1086E 00

0.28674E-01 
О . 884206-01 
0.85781E-02 
0.99977E-04 

AT = 11

0.45240E-01 
0.709546-01 
О.64085E-02

0.5952 7E-01 
0.553978-01 
0. «.77898-02

MINIMUM = 0.99V66-IJ4 AT

0.7429 5E-01 
0.40741F-01 
0. 358926-402

= 29
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CALCULATION OF ТНГ 1. DECONVOLUTE
COnVOlUTe :
124.62 150.81 179.70 212.66 248.73 288.75 531.96 378.04 4 73. 5S 480.88 535.81 592.60650.65 709.29 767.83 825.57 881.84 936.04 987.68 1036.40 1082.UO 1124.43 1163.65 1200.53125a.«0 1 267.46 1298.74 1329.23 1359.32 1389.22 1418.98 1448.39 14/7.01 1504.19 1529.11 1550.851568.45 1 5Я1.01 1587.75 1588.08 1581.65 1568.3« 1548.46 1522.33 1490.06 1454.27 1414.13 1371.27
1326.24 1 781.58 1236.77 1193.23 1151.78 1113.17 1077.99 1046.76 1019.84 997.50 9 79.8 5 966.91
956.60 954.75 955.13 959.52 967.69 9 79.48 994.76 1013.52 1035-79 1061.65 1091.17 1124.42
1161.32 1201.70 1245.15 1291.10 1338.74 1387.07 1434.98 1 4SI .26 1524.71 1564.23 1 59 d.89 1627.96
1651.00 1 c,6 7 . ,i 1 1678.45 1683-19 1682•40 1676.53 1665.99 1651.10 1632.03 10O8.84 1 581.42 1549.58
1515.13 1471.91 1425.93 1375-39 1320.78 1262.90 1202.83 1141.88 1081.57 1023-48 969.19 920.10Я 27.41 u 41 .<.4 814.15 794.06 781.26 774.94 773.96 776.94 782.33 788.54 79 4.0 0 797.30
7У7.23 792.86 783.53 768.90 743.93 723.84 694.06 660.41 623.01 383.25 541.75 499.30
456.63 41 4.41 373.21 333.51 295.70 260.10 226.93 196.33 166.39 143-15 120.58 100.61
63.14 63.04 55.1 3 44.26 35.18 27.78 21.76
inform;TIONS ABOUT THE DECONVOLUTI UN
NUMBER OF DECONV ITERATIONS= 9 NR: 1
stand;,RD DEVIATIONS OF DECONVOLUTION

0.3Я56С 02 0.109 5 E 02 0.4896E 01 0.2564E 01 0.1457E 01 0.8755E 00 0.5494E 00 0.5571E 00 0.,2391E 00
DECONVOLUTE В ' F 0 RF SMOOTHING
46.4« 62.91 81.90 106.90 135.56 171.07 211 .20 258.28 31V. 5/ 369.31 433.04 502.00574.64 650. _.0 727.20 803.95 878.53 949.1 4 1 013.81 1070.95 1119.32 1 ; 58.35 1168.26 1210.17

122o.00 1238.39 1250.37 1265.00 1285.04 1312.59 1348.78 1393.64 1 4 45.4 7 1 503.41 1502.61 1 61 9.6 T
1670.37 1711.04 173.5.72 1751.57 1749.07 1731.89 ■ 701.67 1660.66 1611.57 1556.22 1497.11 1456.29
1374.39 1 * 1 2 . 5 0 1251.35 1191.65 1134.26 1080.26 1030.89 987.4« 951.75 925.12 903.54 892.36
Я6Я.62 69 1 . 5 5 898.77 908.*5 918.69 928.03 935.80 942.24 У 48.62 956.99 969.90 990.05
1019.61 1060.98 1114.38 1 1 79.71 1255.37 1338.49 1425.05 1510.32 1 5 89.3 2 1657.54 1711.48 1 749.20
1770.52 1777.00 1771.62 1758.24 1741.03 1723.79 1709.45 1699.05 1694.09 1 o92.94 1692.01 1 688.1 1
1677.03 1654.63 1617.47 1563.43 1492.04 1404.70 1304.56 1196.24 1085.28 977.54 878.57 793.05
724.41 674.70 644.64 633.77 640.64 662.84 697.13 739.48 785.42 330.37 870.15 901.36
921.58 <329 . S3 924.90 908.28 880.90 844.42 800.70 751.65 699.06 644.57 589.45 534.84
461.44 4?9.9? 380.60 533.90 289.91 249.03 211.25 17o .99 1 4o . .j9 118.96 95.21 75.16
58.16 44,48 33.22 24.63 17.71 12.77 3.85
STANDARD DEVIATIONS OF SMOOTHING

0,1114. 01 0.5337E 00 0.3765E 00 o.;2978E 00 0.2493t uo 0.2161 £ 00 0,191/E 0 0 0.17 2 9 E 00 0.i5 8 0 E 00
0.1458Г 00 0.1357e 00 0.1270E 00 0.1196= 00 0.1132e 00 0.1 07 5E 00 0.1025t 00

stand;RD .EVICTION AFTER SMOOTHING = 0.53616E 02
normái Is:D DICONVOLUTE:

з-' .94 57.27 81.75 107.90 137.15 170.96 210.84 257.22 309.97 568.58 432.50 501.16
5 7 5 . 75 7,49 . ' 9 726.05 802.65 877.13 047.55 1012.05 1068.99 1117.19 1156.09 1185.93 1207.83
1225.72 1236.20 1248.26 1262.96 1283.04 1310.60 1346.78 1391.59 1 443.o1 1501.05 1560.00 1616.731667.19 1707.67 1735.26 1 748.1 5 1745.80 1728.83 ’698.82 1 0 5 6.01 1608.87 1553.61 1494.95 1433.95
1372.05 1310.-6 1249.03 1189.39 1132.11 1078.26 1029.06 У85.81 9 4v . 75 921.70 904.19 891 . 06
867.51 690.18 897.27 906.77 916.84 926.06 935.79 940.29 940.79 955.29 968.29 988.47
1016.24 1059.40 111 2.79 1178.08 1253.64 1336.55 1422.79 1507.60 1586.26 1o54.15 1707.89 1745.57
1766.99 1773.68 1768.54 1 755.39 1738.36 1721.23 1706.95 1697.18 1692.10 1690.38 1689.32 1685.25
1 6 7 3.9 7 1651.90 1614.16 1 560.1 4 1488.90 1401.83 1302.05 1194.16 1083.62 970.75 077.52 792.08
723.39 673.59 643 . *.9 632.89 639.67 661.94 696.16 738.30 783.96 828.66 668.29 899.46
919.74 927.78 923.26 906.75 879.46 843*06 799.42 750.45 6 9 ‘7.96 043.53 586.51 535.94
480.6 2 429.14 379.91 333.27 289.45 248.60 210.84 176.42 145.68 118.96 90.05 76.17
57.99 41.53 28.02 21 .79 23.80 34.9 7 42.53
lNTfG»AL = 0.1489E 06 MAXIMUM = 0.1774E 04 AT = 86 MINIMUM r 0.2179E 02 AT = 148





I M P R O V E M E N T  OF R E S O L U T I O N

INPUT PARAMETERS
151 2 1 10 2 0 20  4 1 1 1
1 . 0 0 0 2 . 5 0 0  1. 0 5 0  1 . 0 5 0

I NPUT PATA
3 5 . 9 4 5 7 . 2 7 81 . 7 5 1 0 7 . 9 0 1 3 7 . 1 5 1 70

5 7 3 . 7 5 6 4 9 . 1 9 7 2 6 . 0 5 8 0 2 . 6 5 8 7 7 . 1 3 9 4 7
1 2 2 3 . 7 2 1 2 3 6 . 2 0 1 2 4 8 . 2 6 1 2 6 2 . 9 6 1 2 8 3 . 0 4 1 3 1 0
1 6 6 7 . 1 9 1 7 0 7 . 6 7 1 7 3 5 . 2 6 1 7 4 8 . 1 5 1 7 4 5 . 8 0 1 7 2 8
1 3 7 2 . 0 5 1 3 1 0 . 1 6 1 2 4 9 . 0 3 1 1 8 9 . 3 9 1 1 3 2 . 1 1 1 0 7 8

8 8 7 . 5 1 л9 0 . 18 8 9 7 . 2 7 9 0 6 . 7 7 9 1 6 . 8 4 9 2 6
1 0 1 8 . 2 4 1 0 5 9 , 4 0 1 1 1 2 , 7 9 1 1 7 8 . 0 8 1 2 5 3 . 6 4 1 3 3 6
1 7 6 6 . 9 9 1 7 7 3 . 6 8 1 7 6 8 . 5 4 1 7 5 5 . 3 9 1 7 3 8 . 3 6 1 721
1 6 7 3 . 9 7 1 6 5 1 . 4 0 1 6 1 4 . 1 6 1 5 6 0 . 1 4 1 4 8 8 . 9 0 1 401

7 2 3 . 3 9 6 7 3 . 5 9 6 4 3 . 4 9 6 3 2 . 6 9 6 3 9 . 6 7 661
9 1 9 . 7 4 9 2 7 . 7 8 9 2 3 . 2 6 9 0 6 . 7 5 8 7 9 . 4 6 3 4 3
4 6 0 . 6 2 - 2 9 . 1  4 3 7 9 . 9 1 3 3 3 . 2 7 2 8 9 . 4 5 2 4 8

5 7 . 9 9 4 1 . 5 3 2 8 . 0 2 2 1 . 7 9 2 3 . 8 0 34
I N  r t  G PA t  = 0 . 1 4Й7Е 0 6 MAXI MUM = 0 . 1 7 7 4 E 04

NORMÁI  1 S E j GAUSS I AN OECONVOLUTI NG FUNCTI ON
0 . 5  3536>- - 0 4  0 . 2 - 4 7 8 E - O 3 0 . 9 5 3 7 0 F - 0 3 0 . 3 1 6 6 4 6 - 0 2
0 . 1 1 5 6 8 " 0 0  0 . 1 4 7 3 2 8  00  _ 0 . 1 5 9 5 9 E  00 0 . 1 4 7 5 2 E  00
0 . 8 9 5 8 4 " - 0 2  0 . 3 1 6 o 4 E - 0 2 0 . 9 5 3 7 0 F - 0 3 0 . 2 4 4 7 8 E - 0 3

1 N  T E G - A t  = 0 . 1  00 iE 01 MAXI MUM = 0 . 1 5 9 6 E no

О

2 1 0 . 8 4 2 5 7 . 2 ? 3 0 9 . 9  7 368.08 4 3 2 - 5 0 501 . 16
1 0 1 2 . 0 5 1 0 6 8 . 9 9 1 1 1 7 . 1 9 1 1 5 6 . 0 9 1 1 8 5 . 9 3 1 2 0 7 . 8 3
1 3 4 o . 78 1 3 9 1 . 5 9 1 4 4 3 . 8 1 1 5 0 1 . 0 5 1 5 6 0 . 0 0 1 6 1 6 . 7 3
1 6 9 8 . 8 2 1 6 5 8 . 0 1 16 0 8 . 6 7 1 5 5 3 . 8 1 1 4 9 4 . 9 5 1 4 3 3 . 9 5
1 0 2 9 . 0 6 9 8 5 . 3 1 9 4 9 . 7 3 9 2 1 . 7 0 9 0 2 . 1 9 8 9 1 . 0 6

9 3 3 . 7 9 9 - 0 . 2 9 9 4 0 . 7 9 9 5 5 . 2 9 9 6 8 . 2 9 9 8 6 . 4 7
1 4 2 2 . 7 9 1 5 0 7 . 0 6 1 5 8 6 . 2 6 1 6 5 4 . 1 5 1 7 0 7 . 8 9 1 7 4 5 . 5 7
1 7 0 6 . 9 5 169 7 . 1 8 1692 . T U 1 6 9 0 . 3 8 1 6 8 9 . 3 2 1 6 8 5 . 2 5
1 3 0 2 . 0 5 1 1 9 4 . 1 6 1 0 8 3 . 6 2 9 7 o . 2  5 8 7 7 . 5 2 7 9 2 . 0 8

6 9 c ,  16 7 3 8 . 3 0 7 8 3 . 9 6 3 2 8 . e6 8 6 8 . 2 9 8 9 9 . 4 6
7 9 9 . 4 ? 7 5 0 . 4 5 6 9 7 . 9 6 6 4 5 . 5 3 5 8 8 . 5 1 5 3 3 . 9 4
2 1 0 . 3 4 1 7 6 . 4 2 1 4 5 . 6 8 1 1 8 . 9 6 9 6 . 0 5 7 6 . 1  7

4 2 . 5 3
= 86 MINIMUM = 0 . 2 1 7 9 E  o2 AT = 1 4 8

8 9 5 8 4 F - 0 2 0 . 2 1 5 9  8 E- 01  0 . 4 4 3 7 1 E- 01 0 . 7 7 0 7 9 6 - 0 1
11588E 00 0 . 7 7 6 7 9 E - 01  0 . 4 4 3 7 1 6 - 0 1  0 . 2 1 5 9 8 6 - 0 1
5 3 5 3 6 E - 0 4
= 1 1 MINIMUM = 0 . 5 3 0 4 6 - 0 4 AT = 21

5

96
55
öO
33
26
06
55
23
83
94
06
60
97
AT

0
0
0

AT





CALCULATION о? ТНТ 1. DECONVOIUTE
CONVLM UTE :

ы . го 70. М 9 3.18 120.08 151.53 187.72 223.96 275.51 327 . <-2 384.31 44o.55 512.28
581 . 39 652.58 724.54 795.32 864.89 930.23 990.45 1U44.44 109 i . 1131.38 1164.47 1191.72
121-.. 62 1 ,:3 5 . об 1255.15 1276.99 1302.41 1332.75 1364.66 1409.97 145s.68 1504.01 15>2.56 1 598.57
1 6 39 . 21 1 ;.71 . "а 1094.39 1 705.37. 1704.16 1690.89 166A.A 0 1632.02 15 MV.иг 1540.39 1 «.Л6.6 7 1429.86
1 1П . 55 1312.38 1254.04 1197.34 1143.28 1092.87 1047.10 1006.88 9/2.v 7 945.47 9 ? 5 . 7 7 912.44
9U3.24 г-оз. ;з 9Ü5.4Ö 910.44 917.22 925.06 933-68 943.39 9 5 S ...»3 969.91 9 ö9.61 1015.77
1049.50 1092.64 1144.55 1204.92 1272.26 1344.27 1417.97 1490.01 15 5 7.04* 1616.04 1 об u. 70 1701-66
1726.65 1 740 . .8 1744.45 1742.05 1734.64 1724.99 1 714.9 7 1705.64 1 69 7. >9 1684.45 1 6 7 7.9 6 1663.26
1 6 4 i , 72 1610.62 156S.57 1513.84 1446.60 1368.05 1 280.51 1187.51 1 09 2 - *9 1000.01 91w.28 438.86
776.67 729.65 494.74 083.79 683.69 696.44 719.33 749.16 762.-5 415.74 845.79 469.86
465.44 с92. '5 884.77 875.14 852-12 320.78 782.46 734.67 evy.ЙО 640.52 586.84 536.91
445.01 435.̂ 5 387.57 341.79 298.65 258.41 221.27 187.37 1 66. 29 129.52 105.56 64.83
67.55 53.74 43.62 36.93 32.66 30.45 27.74
I N F о 8 M■TiOiS ALOUT T 4 E DECONVOLUTION
NUMBER OF Ot'CONV I TERATIONS= 7 NR: 1
STANDARD -EVI.TIO.S OF DECONVOLUTION

0.231 3f- U2 Ü.5667E 01 0.2427E 01 0.i 9 3 3 E 01 0.16466 01 0.i552t 01 U . 1 2 1 4 E 0 1
OtГUNVOLUTE Be FORE SMOOTHING
10.82 41 . 5 7o. 1 3 105.32 125.37 150.87 186.47 234.02 289.h2 551.22 41 7.24 4 8 7.8 4
563.37 л 45. *;7 725.47 804.46 889.82 967.15 103S.00 1 099,93 1 1 V' . 88 1189.55 1 2 1 5.7 5 1230.68
1736.88 1 2 3 7 .«.'9 1233.34 1242.40 1254.22 1276.98 1512.62 1 561 . j2 14?̂ ’ '26 1498.05 1565.98 1638.40
1703.21 1754. 8 1788.83 1803.02 1797.16 1772.98 173'.65 1685.00 . 1*24.90 1 5 6 8.6 6 1 44 75 . 75 1434.66
13 71 .05 1 308.(4 1245.52 1183.61 1122.86 1064.46 1 01.1.1 3 961.91 921.64 491.57 0 72.1 2 46 5.62
865.20 8 75 . . 0 890.28 907.74 924.04 936.45 94 3.99 945.32 V 4 S . 81 942.20 94c .55 954.96
977.26 1014.34 1 067,9 3- 1 1 34.29 1223.94 1521.47 1425.61 1529.58 1 o2b . ó'f 1 70 7.46 17бо.78 1606.83
1b2l.63 1816.< / 2 1 7 V 5 .14- 3765.35 1733.25 1704.65 1645.91 1673.42 1*75 . <./ 1ö82.l3 1695.50 1708.05
1 713.31 1704.72 lb fb. 62 1625.17 1 549.1 3 1450.14 1332.73 1205.70 10 71.20 943.42 828.86 732.10
637.1 2 оОЬ.55 577.48 571.95 587.24 620.76 663.91 726.68 78л.** 444.49 900.56 939.96
96c.12 9 72. 7 964.34 942.50 908.72 8o5.45 415.13 760.08 702.59 643.79 565.64 528.86
4 7 * . 0 2 421 . "1 371.59 324.69 280.63 239.21 199.57 162.48 150.74 Ю6.43 9 1j . C 4 77.00
5*.. 28 22.28 ,.64 0.97 2.59 19.15 110.63
STANDÍRD DEVI ' Т I OuS OF SMOOTHING

0.-879. 01 0.1318E 01 0.7198E 00 0.5024E 00 0.34532 00 0.3097E 00 0.25636 00 0.2164E 00 U.1655E 00
0.1611" 00 0.167UE 00

STAND'’ЯП Г Е V t \Т I On* AFTER SMOOTHING = 0,29299 E 02
0 0 H M д 1 IS;:D D•CONVOLUV E :

2c . 35 4 5 . * 1 7 3.25 97.25 125.18 155.24 190.75 234.68 287.v3 549 .i2 418.50 488.31
56-.04 84 3. .2 725.26 804.14 889.63 967.09 1037.90 1099.66 1 1 5u .vi 1 ; 88.93 1215.10 1230.11
17 56.4J 1,37.09 1258.14 1242.25 1254.10 1276.90 1312.60 1 5M . 58 1 42 2 . «*6 1,92,u9 1565.85 1637.96
1702.45 1753.70 1787.79 1802.10 1796.47 1772.57 1733.46 1642.96 1 6 2 <. . 9 1 1362.66 149*.*7 1434.47
1 3 7e .74 1 -07.7,0 1245.00 1183.05 1122.35 1064.06 1009.36 9M . /5 921.75 391.53 872 . . 3 46 5.68
765 i1 c.7 5.-:9 8 V 0.2 4 907.46 923.49 935.72 992.74 944.72 j. N1) 942.05 944.48 954.90
4 2 2. } 4 1 ‘1ч.21 1067.Ó9 1134.41 1224.20 1321.76 1425.72 1529.31 1 6 2 3 .1 6 1706.37 17ö 7.50 1305.62
1720.67 1813.-2 1 79г..й6 1765.29 1733.27 1704.67 1683.49 1675.40 167i.<*2 1642.13 1695.45 1707.82
*• 7 l 2 . * 5 1704. 0 1675.67 1o24.09 1548.04 1449.21 1332.11 1203.30 1 071 . <.8 94..32 62v.3ö 752.34
6 6 7 . r 4 505.15 576.98 571.62 587.23 621.05 669.27 727.04 7 * *. *15 S4d.09 699.76 “39.21
9 о »;. 6 о <'71 ...0 96̂ .24 942.46 908.66 865.34 815.00 759.98 702 . 3«. 643.76 565.51 528.60
<.7 * . 76 4 21 . / 2 372.05 325.10 280.25 257.47 197.76 Í 62.99 1 ?<.. 5 b 111.o9 91.13 69.19
4 > . 2 0 2 5. .0 10.28 9.54 17.90 26.29 28.24
I ч T c G ’At. = 0.148• E 06 MAXIMUM = 0.1821E 04 AT * 45 MINIMUM г 0.95586 01 AT = 1 46

1 ('Ul 1 T 10 * 
un vu i ur• : 
4 < 73

.Or TH

8 8 .

- 2. 

2

DÍ CONVOLUTE

61.90 1 0 7 .3 2 1 3 7 .2 5 171.91 21 1.93 257.64 5f)9.9* 366.22 452.17 5 01 . U ̂
5 7 3 . * 1 • 4v ." 4 7 2 -.. 1 9 802.74 877.19 947.58 Ю12.04 1968.93 1117.06 1'55.90 1 1 8 0 .7 3 1207.64
1225.5* 1 ■- 3*.• 3 1 24 '.27 1 2 6 3.0 4 1233.19 13Ю.81 1 547.04 1 5°1 ...7 1 4 4 c. 1» 7 150 . .24 1 5 6 J . U 7 1 öl 6.64
1 1 - 0 7 . 4 173-.“0 1747.85 1 7 4 5 .61 1728.77 1698.90 1656.19 16 0V . i0 1 >5-.(.4 UV5 . I 3 1434.05



« 8 7 . 6 9 ; i 3 9  7 . 3 0 9 0 9 . o 8 9 1 6 . 6 3 9 2 5 . 7 8
1 0 1 « . SB 1 и 5 9  .  , 9 1 11 5 . 0 4 11  7 8 . 3 9 1 2 5 3 . 9 7 1 3 3 6 . 8 3
1 7 6 9 . 6 5 1 7 7 3 . 5 0 1 7 6 8 . 5 3 1 7 5 5 . 5 4 1 7 3 8 . 6 1 1 7 2 1 . 5 4
1 6 7 5 . « 7 1 6  5 1  .  . 5 1 6 1 3 . BO 1 5 5 9 . 7 2 1 4 8 8 . 4 8 1 4 0 1 . 4 9

7 2 5 . S 4 о  7  5 .  r 1 9  4  3 , 4 6 9 3 2 . 6 9 6 3 9 . 7 5 6 6 2 . 1 0
9 1 9 . 5 5 R 2 7 . . . 9 9 2 5 . 2 6 9 0 6 . BO 8 7 9 . 5 3 8 4 3 . 1 3
4 8 0 . 6 7 4 2 9 . I B 5 7 9 . 9 0 3 3 3 . 1 3 2 8 9 . 1 7 2 4 8 . 3 4

5 6 . 0 9 41 . 7B 3 1 . 4 5 2 5 . 1 3 2 1  . 5 5 2 0 . 0 5

j n f o «m \ t i o n s  А?.ои т the df c onVo l ^ t i on 
NUMBER UF DEC'iHV ITERATIONS- 6 MR: 1
STANDARD DEVI -TIOííS UF DECONVOLUTION

0.2947E 02 O.olSAE 01 Ü.35J6E 01 0.25Z8e 01 0.2<I00e 01 О.гОьбн 01
DECUNVÜl LITE BIFORE SMOOTHING

4 . 74 2 3 . 0 9 6 0 . 7 5 1 0 2 . 6 6 1 2 5 . 7 3 1 3 9 . 7 8
5 5 2 . 8 0 6 3 2 . - 0 7 1 8 . 6 5 8 0 9 . 5 4 9 0 0 . 9 2 9 R 8 . 59

1 2 5 6 . 8 2 1 2 4 1 . 9 3 1 2 2 5 . 0 1 1 2 1 3 . 4 6 1 2 1 2 . 8 2 1 2 2 7 . 6 8
1 7 5 1 . 8 4 1 . 0 9 . 6 « 1 8 6 2 . 6 3 1 8 7 6 . 5 3 1 8 6 2 . 4 2 1 8 2 4 . 4 9
1 3 6 8 . 2 8 1 5 0 7 . 6 9 1 2 4 6 . 4 5 1 1 8 3 . 4 4 1 1 1 8 . 7 5 1 0 5 3 . 8 5

8 3 4 . 5 2 8 5 5 . 1 4 8 8 3 . 8 4 9 1 5 . 1 4 9 4 2 . 9 4 9 6 1 . 3 5
9 2 4 . 0  4 5 5 5 . 6 0 1 0 0 4 . 9 3 1 0 7 9 . 4 1 1 1 7 6 . 5 2 1 2 0 3 . 1 2

1 8 9 8 . 1 9 1 8 7 1 . - 3 1 8 2 4 . 6 5 1 7 6 8 . 7 2 1 7 1 3 . 9 7 1 6 6 8 . 3 2
1 7 6 1 . 5 4 1 7 7 6 .  .1 1 7 6 4 . 3 8 1 7 1 9 . 1 1 1 6 3 7 . 1 2 1 5 2 0 . 2 4

5 7 5 . 7 0 5 2 5 . ‘ 9 5 0 1 . 0 2 5 0 1 . 4 0 5 2 4 . 9 6 5 7 0 . 2 5
1 0 2 3 . 7 5 1 0 2 7 . 5  9 V ' 1 2 . 5  7 9 8 1 . 2 8 9 3 7 . 8 8 8 8 5 . 7 2

46 5 . 9 0 41 2 , T9 5 6 5 . 9 2 3 2 2 . 2 1 2 7 6 . 7 7 2 2 6 . 8 8
2 4 . 7 2 1 . 75 0 . 0 3 0 . 0 4 4 . 1 4 5 8 . 0 5
S I a n d a RD F E V I  T I ONS OF SMOOTHING

0 .  2 4 5 0 : 01 0 . 9  2 8 2 E Ou G . 59 6 7 e 00 Ű . 4 8 0 3 E

Ооо

о .гьгг oo 0 . 2 4 1 9 E 00 0 . 2 2 3 9 E 00 0 . 2 П 7 2 Е 00  0
0 . 1  59 4; 0 0 0 . 1 3 1 5E 00

SI  AND «D 

NORMA! I S : 0

■ E V I , T I 0 

0 Í CONVOLU

ч a f t e r  1

Т Е :

SMOOTHING = 0 . 3 8  79 5 C 0 2

71 . 81 5ft . ■ 7 6 1 . 1 6 8 6 . 4 4 1 1 2 . 2 7 1 3 8 . 9 9
5 5 5 . 4 6 « 3 « . -1 7 2 1 . 4 7 3 0 9 . 3 4 8 9 9 . 5 0 9 8 7 . 0 9

1 2 5 5 . 5 0 1 2 4 1 . 1 2 2 4 . 7 7 1 2 1 5 . 1 8 1 2 1 2 . 3 0 1 2 2 7 . 0 4
1 7 4 9 . 5 5 n .  1 o . о 3 1 8 5 8 . 9 9 1 8 7 3 . 4 2 1 8 6 0 . 4 0 1 3 2 3 . 6 4
1 3 6 7 . 2 8 1 < 0 o . . 9 1 2 4 4 . 7 6 11 3 1 . 7 2 1 1 1 7 . 2 7 1 0 5 2 . 8 1

8 3 5 . 1 4 • <5 b . r- 4 8 8 4 . 2 3 9 1 4 . 5 2 9 4 1 . 0 9 9 5 9 . 1 4
9 2 3 . 3 0 9 5  2 . 4.3 1 0 0 4 . 0 0 1 0 7 9 . 3 3 1 1 7 7 . 6 1 1 2 9 4 . 8 8

1 8 9 5 . 3 1 1 - 7 0 . 27 1 8 2 4 . 8 0 1 7 6 V . 3 8 1 7 1 4 . 4 0 1 6 6 8 . 6 7
1 7 6 0 . 9 9 1 * 7 a . 52 1 7 6 1 . 5 9 1 71 5 . 3 4 1 6 3 2 . 9 9 1 5 1 6 . 7 0

5 7 4 .  r.7 2 2 . ? 4 9 8 . 4 0 4 9 9 . 7 3 5 2 5 . 0 0 5 7 1 . 9 3
10 21 . 9 2 1« 2 7 . r>6 1 u l  2 . 9 7 9 8 1 . 7 7 9 3 8 . 0 5 3 8 5 . 6 0

H 0 . i  8 1 5 . ■7 3 6 6 . 4 5 3 1 7 . 2 6 2 6 8 . 3 0 2 2 2 - 0 0
S 6 .1 7 1 7 . ' ft 7 . 6 8 6 . 3 9 9 . 0 3 9 . 6 4
! 6 T í G '  A i. 0 . 1 4« ’ E 06 MAXIMUM s 0 . 1 8 9 5 E 0 4  AT

L Г U 1 г. Г I ^ ^ J l  TH : 3 . OECONVŰLUTE
u 5 V»и ú t  : 

3 7 . 9 7 S 3 . ' 3 7 2 . 5 8 9 5 . 5 3 1 2 3 . 0 2 1 5 5 . 2 7
b 6 $,  7 « Í . 4 . . •13 7 2 6 . 3 3 8 0 9 . 0 4 3 9 0 . 1 8 9 6 7 . 3 8

1 2 5 6 . 5 2 1 / 3 7 . ;.o 1 2 3 8 . 4 7 1 2 4 2 . 7 3 1 2 5 4 . 7 0 1 2 7 7 . 6 5
1 7 9 2 . 1 и 1 . 5 3 . 4 1 7 8 6 . 9 2 1 8 0 1 . 4 4 1 7 9 6 . 2 7 1 7 7 2 . 9 2
1 V *  v 7 1 5 0  7 . : a 1 2 4 4 . 7 4 1 1 8 2 . 7 4 1 1 2 2 . 1 0 1 0 6 3 . 9 5

h ö o  . 20 8 75  . »4 8 9 0 . 6 6 9 0 7 . 4 2 9 2 3 - 0 1 9 3 4 . 9 6
у  7 7 . b 5 1 o 1 4 . v 8 1 0 6 8 . 5 9 1 1 3 9 . 4 7 1 2 2 5 - 5 9 1 3 2 3 . 2 2

* « 1 v . 6 9 1 -1 5 . -  4 1 7 9 5 . 5 3 1 7 6 6 . 3 8 1 7 3 4 . 5 3 1 7 0 5 . 8 9
1 7 M . 1 V 1 ' 0 3 . Í0 1 6 7 4 . 9 3 1 6 2 2 . 9 6 1 5 4 6 . 8 2 1 4 4 8 . 2 8

6 b r . 2  4 6 0 4 . 4 5 7 0 . 3 9 5 7 1 . 3 5 5 8 7 . 5 7 6 2 1 - 9 5
*05 . j v 9 71 . • 0 9 6 4 . 6 8 9 4 3 . 1 2 9 0 9 . 3 2 8 6 5 . 8 5
4 7 4 . * 6 421 . >9 371 . 59 3 2 3 . 7 6 2 7 8 - 8 3 2 5 7 . 3 4

M . /  8 3 4 . - 6 2 3 . 7 0 1 6 - 3 0 1 1 . 5 9 8 . 6 8

9 . 5 3 . 5 0 9 4 0 . 0 6 V 4 « . * 5 V 5 i . / 4 V ft M . 51 v * 8 . 5 6
*« 4 * 2 . 9 5 1 5 0 7 . 6 3 1 5 * 6 . 0  3 1 6 5 3 . 7 5 1 70 7 .  41 1 7 4 5 . 1 1
- / 0 7 . 2 « 1 6 9 7 . 5 0 1 о 9 2 .  ч 0 U 9  0 . «2 1 6 * 9 . 4 « 1 «85  . 29
1 5 0 1 . 1 1 9 4 . 1 6 1 0 * 3 .  *4 V 7 f t .  ft 7 8 / 7 . 8 / 7w 2 . i  ö

69г>.  32 7 3 8 . 5 8 7 « VO 8 2 « . - 6 « ft c . 0 2 « V V . 1 9
79 v . 48 7 5 0 . 5 0 o9 6 . 0  0 0 4 5 . 5 7 5 « c . b 4 5 3 3 . 9 «
21 Г». 9 0 

1 о , 4«
1 7 7 . 0 3 14 « . 6ft 1 19  0  3 *' ft . > Ö / 4 . 1 4

1 5 9 . 9 5 1 9 6 . 6 3 2 5 7 .  ’.JV 3 2 5 . V 7 4 и 4 .> 3 4 7 « .  1 7
1 0 6 9.00 1 1 3 6 . 9 7 1 *. V ft . 1 2 3 f t . 34 1 2 ft о . 1 ft 1 2 6 4  . 1 1
12 61 .11 1 31 79 1 3 8 f t .  • л 1 4 7 3 . »8 1 f t o 9.0 0 1 ft ft 5 . 1 2
1 7 6 9 . 0 5 1 7 0 2 . 4 9 1 6 5 2.4 7 1 5 6 2.w3 1 4 9 4 . 2 / 1 и/Я  . ft 4

9 9 1 . 4 3 9 3 4 . ^ 7 .4 « , ’ e ft 1 <->5 7.5 9 « 3 1.78 « 2 5 . 9 7
9 6 R . 6 4 9 6 3 . 3 5 v 4 v . 21 V 3 1 . * 3 y 1 7 . h 1 / М . 4 6

1 4 2 2.79 1 5 5 > . 8 7 1 6 « . . .  2 1 7 8 4.30 M b / .  75 1 * 9 5 . 5 5
’ 6 3 9 . 0 7 1 6 2 7 . 7 2 1 6 3 ft . Г» 2 1 o b «.43 169  7 . 7 f t 1 M O .  31
1 3 7 5 . 3 4 1 2 1 4 . 3 0 1 0 5 0 . 0 ' ! 8 9 5 . 7 5 761 .* 0 ft 5 4 . ;< 7

6 3 4.59 7 1 7 . 9 4 7 V ' . ft ft 8 7 * . 7 2 V 4 7. 2 4 99  7 . 1 1
8 2 7 . 6 5 7 6 6.в г *70 5 . 5 1 * • 4 0 . 7 9 5 7 9.57 f t 2 0 . 12
1 7 6 . 7 4

5 8 . 2 9
1 3 6 . 5 7 1 1 4 . 1 b 1 0 0 . ^ 2 Hi  0 . ft U 7 ft . 2 6

18 8 E 00 0 . 3 7 S 5 E  00 0.3 4 • 7 1 Ö0 u.3 1 1 0  E 0 0 0 . ,2 6 5 1 E 00
431  E 00 9 . 1 8 0 1 t  00 0 . '«<5 « 3 i 00  0 . 1  5 7 7 e 0 0 0 .1 4 8 1 e 00

СПUl
1 6 9 . 9 2 2 0 9 . 3 8 ? 61 . ■ • 1 5 2 4 . 1  2 3 9 « . 0 8 4 7 3 . 3 1

1 0 6 5 . 2 ? 1 1 3 8 . 6 4 П  V 4 . 6 2 1 2 3 3 . 9 Ь 1 2 5 6 . 0  3 1 2 6 2  . I 4
1 2 6 0 . 6 8 1 51 R.  37 1 3 8 « . 7 8 1 4 7 3 . 9 2 1 5 6 9 . / 2 1 6 6 4 . 2 0
I 7 6 9 . 0 6 1 7 0 5 . 3 9 1ft  ft 2 . «  ft 1 ft 6 2 . 16 1 4^ 4 . и 7 l 4 2 v . 3  5

9 9 0 . 8 2 9 3 4 . 5 3 ri ft /  . ft 4 * 5 2  . 51 ft ft1 . 8 2 f ? 6 . 1 6
9 6 5 . 9 5 9 6 1 . 5 1 9 4 •* . 5 9 '-■»37.1 4 V 1 « .  <2 9 1 5 . 4 7

1 4 2 . . 2 4 1 5 5 3 . 9 0 1 6 7 ft . 4 U 1 7 8 Я . 4 4 1 5 5 5 . 0 0 1 * 9 1 . 2 3
1 6 3 8 . 4 5 162  7 . 0 0 1 ft 3 4 . 5  6 1 о 5 • . > Ь 1 ft V с . V « 1 / 5 0 . 3 6
1 3 7 3 . 5 4 1 7 1 9 . 3 7 1 wft I . у 7 « 9 5 . п 1 7 ft 4 . i Ü r 4 ft . 1 7

6 3 0 . 9 5 7 1 4 . 5 6 79 7 . 3 2 л 7 6 . п 9 9 U С . 4 1 v W 4 . у ft
8 2 7 . 4 4 7 6 5 . 8 5 Ус»2 . «2 и 3 V . 4 9 5 7 л . 73 ft 2 0 . f t i
181 . 9 1

6 . 9 1
1 S U . 2 8 1 2б . 1 9 1 0 5 . 0 4 « 4 . 1 9 « O . l f t

85 MINIMUM г 0 . ö3V 3 F 01 А1 = 1 48

1 9 3 . 2 2 2 3 7 , 7 8 2 * 9 . 6 1 > 4 8 . 8 2 41 4 ,  V2 4 « ft . v 8
1 0 3 8 . 0 6 1 0 9 9 . 7 1 1 15  0 . 5 1 1 1 8 6 . 6 ? 1 2 1 4 . 7 6 1 . ' 29  . «2
M l  3 . ft 4 1 3 6 2 . 7 0 1 4 2 5 . 0 « 1 a 9 5 . 18 1 5 6 6 . 5 6 1 - 5 8 . 1 0
1 7 3 4 . 3 0 U i ‘ . IB 1 ft 7 *5. 1 7 1 5 6  3 . 8 1 1 4 9 9 . 5 8 M 3 5 . 0 5
1 0 0 9 . 9 3 9 6 2 . 0 1 9 2 2 . 1 7 6 9 2 . 1 1 л 7 2 • 8 6 ft6 4 . 5  4

9 4 1 . 9 9 9 A A . 2 3 9 4 5 . 5 6 9 4 2 . 5 1 9 4 4 . 9 1 v 5 5  . 35
1 4 2 6 . 8 / 1 s ? 9 . 6 2 1 6 7 4 . 8 « 1 7 0 5 . 3 8 1 7 6 6 . 1 8 1 « 0 4 . 4 2
1 6 8 5 . 0 1 1 (j 7 A . <*6 1 6 7 4 .  ft 1 1 6 8 3 . 1 8 1 6 9 6 . 4 1 1 7 0 8 . 5  7
1 3 3 1 . 8 3 1 2 0 4 . 0 6 1 0 7 2 . 7 9 9 4 6 . 0 1 b i o . 9 4 7 3 3 . 3 6

6 7 0 . 3 7 ? 2 ? . 8 6 78 3 . «5 6 4 7 . 6  2 8 9 8 . 8 9 9 3 8 . 3 5
81 5 . 3 1 7 6 « . 1 2 7 0 < . 3 6 6 4 3 . 8 2 5 ft 5 . 79 5 2 9 . 1 6
1 9 9 . 7 *

6 - *  2
1 6 6 . 3 1 1 3 « . 70 1 1 0 . 4 5 8 7 . 0 9 6 6 . 4 6



I NFORMATI ONS АБОиТ THE DECONVOLUTI ON 
NUMBER OF DE C ON V I T E R A T I O N S ’  6 NR:  1
STANDARD D E V I AT I ONS  OF DECONVOLUTI ON

0 . 3 9 2 6 Б  02  0 . 1 1 9 2 E  02  0 . 4 7 6 4 E  01 0 . 2 a 56E 01 0 . 2 0 8 0 t  Öl  0 . 1 9 Ü 6 E  01

3 . 1 0 1 6 . - 6 4 9 . 5 3 9 3 . 9 8 1 2 0 . 7 5 1 3 0 . 1 1
5 5 2 .  31 4 2 7 . 3 3 7 Ü 6 . 56 7 9 6 . 9 7 6 9 8 . 4 8 1 0 0 4 . 4 8

1 2 9 2 . 3 2 1 2 4 9 . 6 2 1 2 0 8 . 7 7 1 1 7 4 . 3 4 1 1 5 4 . 6 9 1 1 5 6 . 4 2
1 8 2 0 . 8 5 1 9 1 5 . 5 0 1 9 7 0 . 5 9 1 9 8 0 . 6 7 1 9 4 9 . 1 3 1 8 8 4 . 7 4
1 3 6 4 . 7 0 1 3 1 3 . 2 1 1 2 5 7 . 7 3 1 1 9 5 . 3 1 1 1 2 5 . 5 4 1 0 5 0 . 7 1

7 8 8 . 1 8 8 2 5 . 5 0 6 7 6 . 5 3 9 3 2 . 0 5 9 8 0 . 6 9 1 0 1 1 . 8 1
0 6 3 * 2 5 7 7 2 . 3 1 9 1 6 . 7 3 9 9 1 . 3 8 1 1 0 0 . 0 1 1 2 4 0 . 2 9

20U9 92 1 ч 4 5 . 7Я 1 6 5 5 . 6 1 1 7 5 8 . 5 8 1 6 7 0  80 1 6 0 3 . 4 6
1 9 1 9 . 3 6 1 8 7 5 . - 9 1 8 9 2 * 5 0 T 8 6 1 . 0 7 1 7 7 1 . 3 6 1 6 2 4 . 7 2

4 / 5  20 4 3 5 . 0 6 4  7 ^ 5 6 4 2 2 . 7 9 4 5 1 . 3 2 5 0 5 . 6 1
1 1 0 6 . 4 5 1 1 0 0 . 5 2 1 0 6 7 . 7 0 1 0 1 6 . 2 7 9 6 0 . 5 2 8 9 9 . 2 7

4 3 4 . 9 0 4 1 5 .  -8 3 7 5 . 6 9 3 2 4 . 6 9 2 6 0 . 3 6 • 9 4 . 6 8
1 2 . 2 1 0 , 7 9 0 . 0 3 0 . 1 0 4 . 4 3 3 7 . 5 6
s t a n d a r d  d e v i a t i o n s  of  s m o o t h i n g

0 , 2 2 7 2 e ü l  0 . 6 2 1 8 E  00  Ü . 4 8 7 Ü E  00  0 . 4  
0 . 3 1 4 3 c  00 0 . 2 9 9 8 E  00

STANDARD DE V I A T I ON  AFTER SMOOTHI NG *  0 . 5 4 9 7 8 6

4 2 7 e 00  

02

n o r m a l  I S;  
1 3 . 5 6

D DECONVOLUTE:
3 0 . 0 2  5 5 . 1 3 8 3 . 2 3 1 0 6 . 9 8 1 2 4 . 9 5

5 4 6 . 6 2 6 2 8 . ' 6 7 1 1 . 0 8 8 0 0 . 8 7 8 9 9 . 1 2 1 0 0 2 . 0 5
1 2 6 5 . 1 7 1 2 4 8 . ' 6 1 2 0 7 . 9 4 1 1 7 3 . 5 3 1 1 5 3 . 3 7 1 1 5 4 . 5 7
1 6 1 7 . 4 4 1 5 1 0 . 3 3 1 9 6 4 . 8 5 1 9 7 5 . 9 7 1 9 4 5 . 9 5 1 8 8 3 . 2 7
1 3 6 2 . 6 8 1 3 1 0 . 3 4 1 2 5 5 . 1 8 1 1 9 2 . 3 7 1 1 2 3 . 5 5 1 0 4 9 . 3 2

7 8 6 . 5 3 t . 2 6 . 4 5 8 7 7 . 1 5 9 3 1 . 2 1 9 7 7 . 8 5 1 0 0 7 . 5 8
8 3 3 . 4 6 8 6 9 . 3 1 9 1 3 . 9 9 9 9 0 . 3 5 1 1 0 0 . 3 8 1 2 4 2 . 2 6

2 0 0 3 . 7 3 1 5 4 9 . - 6 1 8 5 6 . 1 0 1 7 5 9 . 3 0 1 6 7 0 . 5 5 1 6 0 1 . 8 4
1 6 1 9 . 3 8 1 - 3 71 . 80 1 8 8 4 . 4 6 1 8 5 5 . 0 4 1 7 6 4 . 3 6 1 6 1 8 . 6 1

4 7 5 . 6 4 4 3 1 . 8 2 4 1 3 , 7 0 (►20.1 4 4 5 0 . 9 1 5 0 7 . 6 0
1 1 0 5 . 0 7 1 0 9 9 . 8 9 1 0 6 Й . 3 7 1 0 1 9 . 6 3 9 6 1 . 6 7 3 9 9 . 4 0

4 3 9 . 7 7 4 1 5 . o 1 5 6 8 . 5 1 3 1 4 . 2 5 2 5 5 . 0 5 1 9 9 . 2 8
2 8 . 3 0 6 . 6 1 - 1  . 46 1 . 5 8 8 . 3 0 1 0 . 4 8
I NTEG3AL = 0 . 1  4 8 AE Oo MAXIMUM г 0 . 2 0 2 3 E 04  AT

CALCULATI ON of  ТНГ 4 .  DECONVOLUTE 
CÓNVOI UTE :

51 . 86 4 6 . 0  3 6 3 . 9 2 8 4 . 8 4 1 0 9 . 2 0 1 3 7 . 6 3
b Ы  . 4 7 6 3 6 . 1  0 7 2 3 . 4 1 8 1 2 . 4 4 9 0 1 . 5 6 9 8 8 . 1 2
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371.65 353.55 540.67 346.33 362.34 408.Й1 500.57 6 54.41 613.13 990.28 1135.67 1 221 .22
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46.06 31 .1 5 20. 37 14.10 11.26 10.10 V . 49

■ I Nf 1IKM •Tioos 4oOUT THE OECOnVolUTion
NUMBF Ilf DECONV TER AT I UNS- 7 MP: -1
5 i -NO RD DEVI T l 0:S O F DtCONVOLUTION
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-11.84 2 5.53 100.28 180.73 211.30 165
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