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Otvoreny softvér na $koldch

Open

Iste ste sa uz ocitli v situdcidch, Ze sa od vds chcel (niekedy aj dost’
riychlo) konkrétny vysledok a vy ste nevedeli kam z konopi . . .

MICHAL KAUKIC, NUMERICKA ANALYZA 1.
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PROGRAM QtiPlot 0.8.5

e Vykonny programovy balik na analyzu dat a kreslenie grafov
e http://soft.proindependent.com/qtiplot.html
e Tabulkové okno — zobrazuje data na analyzu a na tvorbu grafu

e Grafické okno — zobrazuje graf a vysledky , grafickej analyzy”

Qtiplot - /home/laco/kaga/ati/boxbod. Gl

Eile Edit View Graph Data Analysis Format Windows Help
|CRRBREAN cEUR 5k 268 [JE[9C smed Lt ki~ i@+ 90 17 ok
/o AR B= N OO0 ® ol ziL

NIST/StRD/NLS Page/BoxBOD Dataset

4 6
X Axis (arb. units)

Obrézok 1: Grafické okno programu QtiPlot
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» Negradientna Nelderova-Meadova metoda

» Gradientnd Levenbergova-Marquardtova metoda

QtiPlot - Non-linear curve fit

Curve table3_2 v
Function boxbod(x, a. b)

a*{ L-exp(-bx))

Parameter Value Constant

1 a 1000
Initial guesses 2 b [ 0750
Algarithm | Scaled Levenberg-Marquardt -
Color |-red -

From x= |1 lterations | 1000 =
To x= 10 Tolerance |1e-4

|c=: Edit function| |Qe|ete Fit Curves | | Fit | | Cancel |

A4
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» Ulohou je najst’ také odhady p1, pa, ..., Px parametrov pj, p;, ..., py, pre ktoré funkcia ®
(oznacovana tiez ako iicelovd alebo kriteridlna) nadobida minimum.

» Nutnou podmienkou pre minimum je potom splnenie rovnice

0P . De " OF*(xi,pi, ..., pf) ,
—=2Y ¢ =2Y¢ Ko—0,j=1,2...,k (3)
T D T O ap; ]
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» Vo vietkych pripadoch x? slazi, ako indikator zhody medzi experimentalnymi a oéakdvanymi
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» Praktické pravidlo pre dobry vysledok fitovania ma tvar
Xren—k )

a plati pre jednu sériu merani.
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AKO SME TESTOVALI

e NIST — National Institute od Standards and Technology

e http://www.itl.nist.gov/div898/strd/general/dataarchive.html

Statistical Reference Datasets: Archives - Mozilla Firefox

Subor Upravit Zobrazit Prejst na ZaloZky Mastroje Pomocnik

<)3 B Ef) B @ O @ | http:/www itl.nist gov/divaosstrdjgeneraldataarchive html j @ Prejstna [[GL

P Getting Started G4 Latest Headlines

EStRD ]

Dataset Archives

Univariate Summary Statistics

hittp:/fwww. itl.nist. gov/divBS8fstrd/mernc/meme.html
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Tabulka 1: Porovnanie parametrov fitovania pre referen¢né data NIST s hodnotami ziskanymi z programov QtiPlot
a Kpl, a a b st odhadované parametre, 0, a 03 st Standardné neistoty (smerodajné odchylky) odhadovanych
parametrov, RSD je rezidudlna Standardnd odchylka (Residual Standard Deviation), SQ je suma $tvorcov
odchylok (Sum of Squres) a Chi~2/doF je redukovana hodnota x?, doF znamen4 Degrees of Freedom &ize n — k

NIST QtiPlot Kpl

a 2,074 38 2,074 38 2,074 38

Nolntl | g, 0,016 53 0,004 63 0,01653

n—k=10 RSD =3,567 53 Chi~2/doF=12,7273 chi-square=127,3

SQ=127,27272 Chi~2=127,273

a 213,809 41 213,809 53 213,809 00

o 12,354 52 0,72299 12,354 50

BoxBOD | p 0,547 24 0,547 24 0,547 24

n—k=4 | o, 0,104 56 0,006 12 0,104 56

RSD=17,088 07 Chi~2/doF =292,002 chi-square =1168,008 876
SQ=1168,08877 Chi~2=1168,008
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X= nX— k' oznacend je ako Chi“2/doF (6)
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e Program QtiPlot pocita redukovant hodnotu x?

2

X= %, oznacend je ako Chi“2/doF (6)

e a Standardnd neistota parametra je vypocitana podla vztahu

g _ |_(COV)ii
v Chi2/doF @)

e NIST udaj standardnej neistoty parametra pocita podla vztahu

oSt = /(cov)y;, (8)

kde (cov);; je v oboch pripadoch kovariancnid matica parametrov regresie.
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Program QtiPlot pocita redukovant hodnotu x?

2

~2_ X
n—k

, oznacena je ako Chi*2/doF

a Standardnd neistota parametra je vypocitana podla vztahu

(COV),’i

qti — _\MYVn
v Chi2/doF

NIST tidaj $tandardnej neistoty parametra poéita podla vztahu

nist __

o (cov)ii,

kde (cov);; je v oboch pripadoch kovarianéni matica parametrov regresie.

Pri rovnosti kovarian¢nych matic, potom pre siivis oboch tidajov plati

ohist — At /Chi*2 /doF.

(6)

)

(8)

©)
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PROGRAM Kpl

e Kpl 3.3 — vyhladzovanie, optimalizacia, derivovanie, integrovanie ...

e http://frsl06.physik.uni-freiburg.de/privat/stille/kpl/

fhomelacofke 153.dat 1 - Kpl
File Edit View Settings Help (] kpl - Konqueror 7 [=1lm
| 4 B @ a = | W ;.g =¥§ @ W Umiestnenie Upravit Zobrazit Zdlozky Nastroje Mastavenia Pomocnik
QOO0 gt <] B | &
e = =
/home/laco/kegarkpl/153.dat ot [ kel | []
1000 i o ~ =
[ i’ P B P
F b boxbod_fnc demos frslos.
— physik uni-
amerstein freiburg.de
stal [
500 rlova_univ
tedra G/ _”9
ki L
ﬂklﬁjiﬁzj."n'x func nastavenie
> or
HE
L s
Lt @ /
I boxbod.dat  boxbod dat~  boxbod.eps
- 22909 12
500 |- e
i
L I
i
i boxbod.par  boxbod.pdf  boxbod.plo
-1000 L I J I J I = T ||
-
0.0 0.2 0.4 0.6 0.8 1.0 OO ‘ ‘ lﬁj =
3 ‘ [& 153 dat (8.6 KB) Jed.. hy textovy dokument
10 " x
[a]
=l
Ready. |Replace| 1455 crn. 738 cm x=1844.4, y = -122

Obrézok 2: Importovanie a zobrazenie dat metédou tahaj a pust’
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PODAKOVANIE
»  Agentira SR KEGA
»  Jan BUSA
http://people.tuke.sk/jan.busa/kega
»  Michal KAUKIC
»  Peter MANN

http://people.tuke.sk/peter.mann/ubuntu
»  Peter POPOVEC
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Vzdialenost proténov v H,0 r = 1,58 - 10 "m
(A. Lotz a ]. Voitlander: Bruker Report, Vol. 1, 40, 1991)

6000

4000 -

2000 -

Amplitude (mV)
o

-2000

Parameters obtained by max-max technique:

~4000 - AB'?=12.4573 Gs

¥ =1,5033e-010 m
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Obrazok 3: Merané a simulované spektrum JMR prot6-
nov v CaSQy - 2H,0
20=10,7 G (simulacia)
ABop=1246 G
Fexp=1,503 10710 m

o
Delta_B=11.97G
r=1524e-10 m

of

Obrazok 4: Jeden zdznam spektra JMR CaSOy - 2 H,O fil-
trovany FFT
ABexp=12,12G
fexp=1,517-10"1m



