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MATLAB (1) - uvod do programovania vedeckych problémov, LS 2020

Program predmetu:

1. tyzden: uvod, zakladné info o Matlabe, pracovné prostredie Matlabu,
iInteraktivny rezim, prveé info o pisani skriptov

2. tyzden: zakladné operacie s maticami, jednoduchy import dat,
zakladné grafické zobrazovanie (grafy a mapy)

3. tyzden: praca s retazcami, praca so subormi

4. tyzden: pokrocCilejSia grafika - popis grafov a map, 2D grafy

5. tyzden: prikazy, stavba programov, M-suborov

6. tyzden: funkcie — zabudované v Matlabe, tvorba vlastnych funkcii

I4

8

9

. tyzden: priklady programovania uloh z oblasti prirodnych vied
. tyzden: priklady programovania uloh z oblasti prirodnych vied
. tyzden: tvorba vilastnych aplikacii,

praca s GUI (Graphical User Interface)

10. tyzden: tvorba vlastnych aplikacii, nastroj GUIDE
pozn.: zmeny vyhradené
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MATLAB (1) - uvod do programovania vedeckych problémov, LS 2020

Obsah (5. prednaska):

- praca s retazcami (je potrebna pre pracu so stubormi)

- praca so subormi

Pozn.: Retazce su vlastné slova a vety (postupnosti znakov). &




praca s retazcami - najdenie Casti retazca: strfind()

Funkcia strfind () najde Cast retazca vo vacsom retazci
a vrati jeho polohu/polohy (pri viachnasobnom vyskyte) vo
forme indexu (poradového Cisla).

k = strfind(str, pattern)
kde str je vacCsi retazec, pattern je hfadana Cast retazca a
k je vrateny index (poradove Cislo).

Priklad:

S = '"Find the starting 1ndices of the pattern string';
indx = strfind(S, 'in')



praca s retazcami - porovnanie retazcov: strcmp ()

Funkcia strcmp () porovna 2 retazce; vysledkom je 0/1
(nie su identické/su identické).

TF = strcmp(string,string)
kde string, string su porovnavane retazce, TF je skalarna premenna
s vysledkom porovnania.

Priklady:

odpl = strcmp('Yes', 'No')
odpZ2 = strcmp('Yes', 'Yes')



praca s ret'azcami - porovnanie ret'azcov: strncmp ()

Funkcia strncmp () porovna prvych n znakov z 2 retazcov;
vysledkom je 0/1 (nie su identické/su identicke).

TF = strncmp (string,string,n)

kde string, string su porovnavané retazce, n je pocCet prvych
porovnavanych znakov, TF je skalarna premenna s vysledkom porovnania

Priklady:

odp3 = strncmp ('Kansas City, KS', 'Kansas City, MO',613)

odp4 = strncmp ('Kansas City, KS', 'Kansas City, MO',614)



praca s retazcami - vyrezanie casti ret'azca: strtok ()

Funkcia strtok () vyreze Cast retazca zlava po prvy

vyskyt prazdneho znaku (medzery) alebo iného oddelovaca.
V rozsirenej verzii ulozi aj zvysok retazca do dalsej premennej.

Existuju jej 3 moznosti:

token = strtok(str)

token = strtok(str,delimiter)

[token, remain] = strtok(str,delimiter)

kde str je vacCsi retazec, delimiter je oddelovac,

token je vyrezana Cast retazca a remain je zvySok retazca.

Priklady:

partl = strtok('columns rows')

partl = strtok('columns rows',' ')

[partl, part2] = strtok('columns,rows',',"')

Pozn.: Tento prikaz vyuzijeme neskor pri nacCitani udajov zo suborov.



praca s retazcami- transformacia ret'azca na €islo: str2double ()

Funkcia str2double () transformuje retazec s Cislicami na
samotné Cislo. Existuje aj funkcia str2num (C), ktora to realizuje
s nizsou presnostou (iba na 4 desatinné miesta).

X = str2double(str)
kde str je retazec, X je premenna typu double s vysledkom transformacie.

Priklady:

C = '123.48";
= str2double (C)

X
D = '"B123.48";
Y = str2double (D)

str2double ('123.45e7")

Pri retazci, ktory nepredstavuje platné Cislo je vysledkom tejto operacie vyraz
NaN (,not a number®).
Transformovat sa daju aj retazce s komplexnymi Cislami.

Pozn.: Tento prikaz vyuzijeme neskor pri nacCitani udajov zo suborov.



praca s ret'azcami- transformacia €isla na retazec: int2str ()

Funkcia int2str () transformuje celé Cislo na retazec.

S = int2str (X)
kde s je retazec, X je matica s celym Cislom.

Priklady:

X = 17724;

S = int2str (X)

X = 17723.8279736256;
S = int2str (X)

X = 34.4 + 17.2i;

S = intZstr (X)

X = 0/0;

S = intZstr (X)

Pozor, realne Cisla su zaokruhlované ! Pri komplexnych len realna Cast!

Pozn.: Tento prikaz vyuzijeme neskor pri zobrazovani udajov vo Windows oknach.



praca s ret'azcami- transformacia Cisla na retazec: num2str ()

Funkcia num2str () transformuje realne Cislo na retazec.

S = numZstr (X)

kde s je retazec, X je matica s realnym Cislom.
Priklady:

X = 17724;

S = numZstr (X)

X = 17723.8279736256;
S = numZstr (X)

X =34.4 + 17.21;

S = numZstr (X)

X = 0/0;

S = numZstr (X)

Realne Cisla su zaokruhlované na 3 desatinné cCisla.

Pozn.: Tento prikaz vyuzijeme neskor pri zobrazovani udajov vo Windows oknach.



Obsah (3. prednaska):

- praca so subormi




nacitanie matic zo suborov (najjednoduchsie, ASCII):

vyuzitie prikazu dlmread () (doteraz):

dlmread (nazov suboru, ‘delimiter?)

existuje ekvivalentny prikaz importdata ():

importdata (nazov suboru, ‘delimiter?);



nacitanie matic zo suborov (najjednoduchsie, ASCII):

priklad: nacCitanie anomalnych magnetickych udajov z observatoria
(vzorkovanych v mesacnych priemeroch)

clear all, close all; clc;
% nacltanilie dat zo suboru do matice 1npTM
inpTM = dlmread('magn observ.dat',' ');

% stlcpe su separovane do jednoriadkovych matic T and M

T=inpTM(:,1); M=inpTM(:,2);
% pocet nacitanych prvkov v matici T - dosadene do matice m
m = numel (T)

[¢]

% vykreslenie grafu nacitanych udajov
plot (T,M);

% popls osi

xlabel ('mesiac - poradove cislo', 'FontSize',10);
ylabel ('anomalne magneticke pole [nT]', 'FontSize',10);



nacitanie matic zo suborov (najjednoduchsie, ASCII):

priklad: nacCitanie anomalnych magnetickych udajov z observatoria
(vzorkovanych v mesacnych priemeroch)

clear all, close all; clc;
% nacltanilie dat zo suboru do matice 1npTM
inpTM = importdata ('magn observ.dat',' ');

% stlcpe su separovane do jednoriadkovych matic T and M

T=inpTM(:,1); M=inpTM(:,2);
% pocet nacitanych prvkov v matici T - dosadene do matice m
m = numel (T)

[¢]

% vykreslenie grafu nacitanych udajov
plot (T,M);

% popls osi

xlabel ('mesiac - poradove cislo', 'FontSize',10);
ylabel ('anomalne magneticke pole [nT]', 'FontSize',10);



zapis matic do suborov (najjednoduchsie, ASCII):

vyuzitie prikazu dlmwrite () :

dlmwrite (ndzov suboru, ‘delimiter?)

presny opak prikazu dlmread ()

Pozrite si detaily a priklady v Helpe.



praca so subormi — nacitavanie a ukladanie udajov

nacitanie matic zo suborov (trosku zlozitejsie):

dalSie moznosti (nacitania textového suboru):

textread, textscan,.. (vid. help Matlabu)

nacitanie XLS suboru — prikaz xlsread():

inp = xlsread (fname);

kde inp je matica s naCitanymi udajmi a fname je nazov suboru.
Pozor! Maximalny pocCet naCitanych riadkov je 65536 a format je
pre Excel 97 a starsi .

praca s binarnymi subormi — prikaz fread ():

A = fread(fid) (viacej: help Matlabu)

%onadita binarne daje zo stboru



praca so subormi — nacitavanie a ukladanie udajov
nacitanie matic zo suborov (sofistikovanejsie, ASCII):

prikazy fopen (), fscan(), fgetl() a fclose():
(otvorenie suboru, nacitanie udajov, zatvorenie suboru)

Otvorenie suboru:

fid = fopen (filename)
alebo
fid = fopen(filename, permission)

fid — skalarna hodnota (,file identifier”),

1: uspesné otvorenie 1.suboru, 2: druhého, ...
-1: neuspesné otvorenie suboru
permission —argument, definujuci moznosti prace so suborom

Permission Description

= Open file for reading (default).

W' Open file, or create new file, for writing; discard existing contents, if any.

'a’ Open file, or create new file, for writing; append data to the end of the file.

'r+' Open file for reading and writing.

"+ Open file, or create new file, for reading and writing; discard existing contents, if any.
'a+’ Open file, or create new file, for reading and writing; append data to the end of the file.
A’ Append without automatic flushing; used with tape drives.

W Write without automatic flushing; used with tape drives.




praca so subormi — nacitavanie a ukladanie udajov

po prikaze fopen () nasleduje samotné nacitanie prvkov suboru:

Bud:
tline = fgetl (fid)
nacita textovy riadok ako retazec do premennej t1ine
(podobny je fgets (), ale ten nacCita aj znak nového riadku
/newline character/, funkcia fgetl () tento znak ignoruje)
Alebo:
A = fscanf (fid)
alebo
A = fscanf(fid, format)
alebo
A = fscanf(fid, format, size)

nacita formatované udaje zo suboru do matice
s definovanymi rozmermi (pozor, nacitava udaje po stlpcoch!!!).

Detaily ohladom format a size suU na dalsom snimku.



praca so subormi — nacitavanie a ukladanie udajov

fscanf()

format:

znak percenta a pismenko:

e, %f, %g floating-point numbers

sequence of characters; number specified by field width
base 10 integers

defaults to base 10 integers

signed octal 1integer

a series of non-white-space characters (string)

signed decimal integer

signed hexadecimal integer

o\°

n O k- Q.

c

o0 o° o0 o© o° o©

X

Priklad:
[A,count] = fscanf (fid, '%f?');
% nacita hodnoty ako realne cisla (float) do matice A

[A,count] = fscanf (fid, '%f', [ncols,nrows]):;
nacita hodnoty ako realne cisla (float) do matice A,
pricom jej rozmery su dane vopred pomocou nrows a ncols

o
o
o

o



praca so subormi — nacitavanie a ukladanie udajov
fscanf()

size:

nacitanie do jedno alebo dvojrozmernej matice
n alebo [m,n]

n Eead at most n values into a column vector.
.
[m,n] Eead at most m-by-n values filling an m—by—n in column order. ) |
Priklad:
[A,count] = fscanf (fid, '$f', [columnsn, rowsm]) ;

nacita do matice A hodnoty z otvoreného suboru s identifikatorom
fid ako realne premenné (floating point numbers), priCom rozmer
matice je dany premennymi rowsm a columnsn .

Pozor, kedZe nagitanie ide po stipcoch (column order), poradie rowsm a
columnsn je prehodené a maticu A bude treba nasledne transponovat !!!



praca so subormi — nacitavanie a ukladanie udajov
nacitanie matic zo suborov (sofistikovanejsie, ASCII):

Zatvorenie suboru:

Na zaver prace so suborom musi byt vzdy prikaz fclose ():

status = fclose (fid)
alebo
status = fclose('all')

status: 0 (Uuspesné zatvorenie suboru)
-1 (neuspesné zatvorenie suboru)



praca so subormi — nacitavanie a ukladanie udajov
pozn.: Pripraci so subormi je velmi uzitoCny prikaz uigetfile ():
[ fname, pname] = uigetfile('koncovka', "'nazov okna');

Sluzi na na ziskanie mena suboru , otvori windovsovské okno a
ukazuje cestu k suboru. Po realizacii ulozi v premennej fname nazov
suboru a pname cestu k nemu.

Priklad:
[ fname, pname] = uigetfile('*.dat', 'input of data (ASCII)"'");

Dalsi uzitoény prikaz msgbox ()
msgbox (str,nazov) ;

Sluzi na zobrazenie urcitej informacie (retazec str) v okne.

Priklad:

s = 'toto okno sluzi na zobrazenie nejakej spravy';
msgbox (s, 'message') ;



praca so subormi — nacitavanie a ukladanie udajov

V pripade ukladania gridov (sietok) z 2D dat existuju rézne
protokoly, napr. ESRI (geodézia, kartografia, GIS),
VTK (medicina, bioldgia), SURFER (geofyzika, geovedy), ... atd.

ESRI (ASCII) protokol:

Grid image Values ASCII grid format
h
28 75 125 1756 nenls 4
275  NA | NA 5 2 Nrows &
. xllcorner 0.0
225 NA| 20 100 36 yllcorner 0.0
175 3 g 35 10 cell=size 20.0

NCODATA wvalue -—98885
125 | 32| 42 50 6 -04449 -499048 5 2

—-90899 20 100 36
- 5 | 88| 75| 27 9 28 35 10

25 (13| 5 11 NA 32 42 30 6
B8 T3 27 §

J0,0)
13 5 1 -9%9g%5



ESRI (ASCII) protokol — priklad vacsieho gridu:

_g Lister - [c:\Roman\skola\prednasky\Matlab'\x_Matlab pre doktorandovipodklady rozne\ESRI gndiHelens ESRI ASCILgrd]

Subor  Upravit  Moznosti

ncols 327

nrows 466
#11corner 557805
yllcorner 5187995
cellsize 38

Kadowvanie

Pomocnik

nodata_value 1.7814180000000081E+0838

1.7814100000000801E+0838
1.7814100000008801E+838
1.78141000000000901E+0838
1.7814100000008801E+838
1.7814100000008801E+838
1.7814100000008801E+838
1.7814100000008801E+838
1.7014100000000001E+0838
1.7814100000008801E+838
1.7814100000000001E+0838
1.7814100000008801E+838
1.7814100000000801E+838
1.7814100000008801E+838
1.7814100000008801E+838
1.7814100000008801E+838
1.7814100000008801E+838
1.7814100000008801E+838
1.7814100000008801E+838
1.7014100000000001E+0838
1.7814100000008801E+838
1.7814100000000001E+0838

4 FRALKMHMMAAAARAARARARARRA LD o R0

1.7814100000800881E+0838
1.7814100000008001E+838
1.78914100000000001E+0838
1.7814100000008001E+838
1.7814100000008001E+838
1.7814100000008001E+838
1.7814100000008001E+838
1.7014100000000001E+038
1.7814100000008001E+838
1.7814100000800881E+0838
1.7814100000008001E+838
1.7814100000000881E+0838
1.7814100000008001E+838
1.7814100000008001E+838
1.7814100000008001E+838
1.7814100000008001E+838
1.7814100000008001E+838
1.7814100000008001E+838
1.7014100000000001E+038
1.7814100000008001E+838
1.7814100000800881E+0838

4 FTRALAIARMAARARARARARA LD o R0

1.78141000000008081E+838
1.7814100000000801E+838
1.7814100000000001E+0838
1.7814100000000801E+838
1.7814100000000801E+838
1.7814100000000801E+838
1.7814100000000801E+838
1.7014100000000001E+0838
1.7814100000000801E+838
1.781418008000008081E+0838
1.7814100000000801E+838
1.78141000000000801E+838
1.7814100000000801E+838
1.7814100000000801E+838
1.7814100000000801E+838
1.7814100000000801E+838
1.7814100000000801E+838
1.7814100000000801E+838
1.7014100000000001E+0838
1.78141000000A0AA1E + A3 8]
1.781418008000008081E+0838

4 FTRALKAAAAAARARARARARA LD o R0



praca so subormi — nacitavanie a ukladanie udajov

nacitanie ESRI gridu (ASCII format) zo suboru do matice:

close all; clear all; clc;
[fname, pname] = uigetfile('*.grd', 'input of data (ESRI ASCII *.grid file) '),
fid = fopen(fname, 'r');

$reading of the ESRI ASCII grid header (ncols, nrows, xllcorner, yllcorner, cellsize,

(
rowl = fgetl (fid); [token,rem] = strtok(rowl); ncols = str2double (rem)
row2 = fgetl (fid); [token,rem] = strtok(row2); nrows = str2double (rem)
row3 = fgetl (fid); [token,rem] = strtok(row3); xllcorner = str2double (rem)
rowd = fgetl (fid); [token,rem] = strtok(rowd); yllcorner = str2double (rem)
rowb = fgetl (fid); [token,rem] = strtok(rowb); cellsize = str2double (rem)
rowo = fgetl (fid); [token,rem] = strtok(row6); nodata value = strZ2double (rem)

$reading of the ESRI ASCII grid data

[A,count] = fscanf(fid, '%f', [ncols,nrows]); %fscanf() works in column order - columns

field = flipud(A'); S%readed matrix A must be transponed because function fscanf () woz
% and fliiped up and down, because ESRI starts with rows in uppez

status = fclose (fid);

%generating the x cor and y cor vectors

x _cor = xllcorner:cellsize: (ncols-1)*cellsize+xllcorner;

y cor = yllcorner:cellsize: (nrows-1) *cellsize+yllcorner;

plotting the contourf () map

figure, contourf(x cor,y cor,field)

$information for the user

s = [' size of readed grid: ' int2str (nrows) ' rows x ' int2str(ncols) ' columns'];

msgbox (s, 'message') ;

Vyskusajte si skript nacitanie ESRI grid.m a s nim nacitanie
a zobrazenie suboru ,test ESRI1.grd" .



praca so subormi — nacitavanie a ukladanie udajov

Priklad — subor ,test ESRI2.grd" s udajmi anomalneho
gravitacného pola na uzemi cca 10 x 15 km (severné Nemecko)

5840000
5820000
5800000

-g 5780000
-

5760000

5740000

5720000

5700000

3380000 3400000 3420000 3440000 3460000 3480000

x (m)

(tato farebna mapa bola vytvorena inym softvérom — GS Surfer)

Vyskusajte si skript nacitanie ESRI grid.m as nim nacitanie
a zobrazenie suboru ,test ESRI2.grd" .



praca so subormi — nacitavanie a ukladanie udajov

Pre nacCitanie ESRI ASII gridu existuje aj Specialna funkcia
arcgridread(,nazov.grd') v Mapping toolbox,

ale zial tuto nemame k dispozicii v tom pristupe cez CVTI server.

<).Preferences | _ O] x|
| 4 [MATLA: MATLAB Preferences
&pps
Code Analyzer Select an element in the tree to set its preferences,
Colors

Zommand Hiskory
Command Window
Compatison

Current Folder
EditorDebugger
Figure Copy Template
Fonts

General

GUIDE

Help

kevboard

Toolbars

Wariablas

weh

Compuker Yision System Toolbox
D3P Syskem Toolbox

Database Toolbox

Imange Acquisition Toolbo:
Image Processing Toolbox
Instrument Contral Toolbox
MATLAE Report Generataor
Parallel Computing Toolbox

SystemTest

ols I Zancel Apply Help




zapis matic do suborov (sofistikovanejsie, ASCII):

Opat prikazy fopen () (s premission: 'w')

ale pracuje sa s prikazom na zapis:

Priklad:

fprintf ()
close all; clear all; clc;
A= [3;, 6; 8; 2; 1; 9, 10; 23; 2; 3;
B = 1[9;, 0; 1, 3, 2; 8; 12, 34; 3; 8;
savearr(:,1) = A; savearr(:,2) = B;
savefile = fopen('check.dat',6'w');

fprintf (savefile, '$s %s', 'matica A', 'matica B');

78;
88;

fprintf (savefile, '\n%i %i', savearr');

fclose (savefile);

12;
32;

3;

9;

Vyskusaijte si rozne formaty zapisu samotnych hodnét matic:

o 1
o1

Fh

Q

o o© o0 o°
()

n

~
3

— zapis celého Cisla (integer)
— zapis realneho Cisla (float)

— zapis realneho Cisla v exponencialnom tvare (exponential)

— zapis realneho Cisla vo vSeobecnom tvare (general)
— postupnost’ znakov bez medzier (retazec = string)

— znamena, ze zakazdym bude zapis realizovany v novom riadku

a fclose().:

18;
12;

5;
9;

25];
351



praca so subormi — nacitavanie a ukladanie udajov
zapis matic do suborov (sofistikovanejsie, ASCII):
Opat prikazy fopen () (s premission: 'w') a fclose():
ale pracuje sa s prikazom na zapis:

fprintf ()

Priklad (zapis hlavicky suboru ESRI ASCII):

close all; clear all; clc;

ncols=100; nrows=200; xllcorner=500100; vyllcorner = 5304000;
cellsize=50; nodata value=1.7014100000000001E+038;
savefilel = fopen('ESRI header.grd',6K 'w');

fprintf (savefilel, '$s %$1i', 'ncols', ncols);

fprintf (savefilel, "\n%s ', 'nrows', nrows):;

fprintf (savefilel, "\n%s ', '"xllcorner', xllcorner);
fprintf (savefilel, "\n%s ', 'vllcorner', yllcorner);
fprintf (savefilel, "\n%s ','cellsize', cellsize);

fprintf (savefilel, '\n%s %e', 'nodata value', nodata value);
fclose (savefilel);

o® o o° o o©°
Fh Hh Fh - S

Keby sme mali dané pole (2D maticu) na zapis, mohli by sme pokraCovat
prikazom: fprintf (savefilel,,%f ',pole);



_g Lister - [d:\Roman\skola\prednasky\Matlab\3_predn\bram.grd]

Subor  Upravit Moznostt Kodovanie Pomocnik

Dsan

64 6L

3370306.5 35208576.2

CAHO8L4E0.5 CRS1003 .1

-21.024914883207 33.63809757224Y

8.7836697219637 B.7192318352404 B_7511441782683 8.0067I
8.0483041143178 B.2504148698399 7.3300588225085 6.02351
8.1589426811709 0.34874950558678 0.83678387206162 1.94I
7.652515P83353% 7.7550344882513 7 4875566401002 6.7397!
8.71383434507400 @.15434167952452 - Q. 97832050847555 —1,
4_54245022410783 2.81081533328325 1.3524703313003 -0.49031
-0 4783774989215 -8 _7722879076653 -7.8780315215616 -7 .1

8.5886991873055 8_4825388748885 8 _2587723392527 7.9984!
8.0995831113981 8.3614847689599 7. 58863112260 6.36923 8¢
B.24808656905315 B.238264087878389 8_11415347843415 1.38!
F.706944139408 7_.9698232042287 7 _BEB9BG79642282 7.27437|
1.48715298111948 A 7753181701378 8. 473619986508868 8.4
L.6B877381993764 3.2696236482341 1.6594513787813 -8.385¢
-9 4314336845815 -8.6152398398269 -7.6141318885153 -6..

iny priklad formatu gridu (Golden Software Surfer)



iny priklad formatu gridu (Golden Software Surfer)

close all; clear all; clc;

rowsm = 0; columnsn = 0; minx = 0; maxx= 0; miny = 0; maxy= 0; minf = 0; maxf
[fname, pname] = uigetfile('*.grd', '"input of data (Surfer ASCII *.grid file)')
fid = fopen (fname,'r');

[e]

% reading of the GS ASCII grid header (rows, columns, minx, maxx, miny, maxy,

tline = fgetl(fid); rowl = tline; %reading the first line - the identificator
tline = fgetl(fid); rowZ2 = tline; [token,rem] = strtok(row?),; %reading the se
columnsn = str2double(token); rowsm = str2double (rem);

tline = fgetl(fid); row3 = tline; [token,rem] = strtok(row3); %reading the th
minx = str2double (token); maxx = str2double (rem) ;

tline = fgetl(fid); rowd4 = tline; [token,rem] = strtok(row4d),; %reading the fo
miny = str2double (token); maxy = str2double (rem);

tline = fgetl(fid); rowb = tline; [token,rem] = strtok(rowb); %reading the th
minf = str2double (token); maxf = str2double (rem);

% reading of the main field of the grid - into the matrix A

[A,count] = fscanf (fid, '%f', [columnsn, rowsm]); $%$fscanf () works in column ord
status = fclose(fid);

field = A'; Sreaded matrix A must be transponed because function fscanf () wor
s = [' size of readed grid: ' int2str(rowsm) ' rows x ' int2str(columnsn) ' c

msgbox (s, 'message') ;
figure, contourf (field); colorbar;



Zadanie ¢.5:

Vyskusajte naCitat’ udaje o vySke terénu (reliéf) zo suboru

,2Helens ESRI ASCIl.grd“, skuste udaje vysok nejakym sp6sobom
matematicky upravit’ (umocnit, odmocnit, vydelit urCitym Cislom,...),
pripadne maticu s tymto polom vysok preklopit, rotovat, ....

potom zobrazit ako contourf ()

a napokon zapisat ako novy subor vo formate grid ESRI ASCII.

Pozn.: Pri tvorbe exportu do formatu grid ESRI ASCIlI vam m&ze posluzit aj
skript zo snimku C. 29 dnesSnej prednasky.
Spravnost’ exportu matematicky upravenych hodnét vysSok do nového
subor vo formate grid ESRI ASCII si mbzete skontrolovat’ opat pomocou
skriptu z dnesnej prednasky.



Zadanie €.5:

Priklad spravneho vysledku tohto zadania
(pri umocneni poévodnych udajov, bez preklopenia alebo rotacie):
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