Ret'azce a polia

(a iné odlisnosti Java a C++)

Peter Borovansky
KAI, I-18

borovan 'at' ii.fmph.uniba.sk
http://dai.fmph.uniba.sk/courses/JAVA/




Charles Babbage and
Augusta Ada King, Countess

of Lovelace
The designer of the analytical engine

and its programmer

Pfi dvou prilezitostech jsem byl cleny parlamentu dotazan:
"Reknéte, pane Babbage, kdyz do toho vaseho stroje
zadame Spatné udaje, vypocita spravny vysledek?"

Nejsem schopen pochopit, jaky druh zmateni myslenek
dokaze vyplodit takovou otazku...

Charles Babbage



‘-| JVM, JRE, JDK




i James Gosling about JVM

https://www.youtube.com/watch?v=ZtOR0OBeSajo




Testy ( UNIC

(su iné ako ste cakali)

pouzivame techniku Standardnych java junit4 testov, viac v prednaske
vSeobecne: dodrziavanie predpisanych mien suborov, tried a metéd

kedze rekord submitov je > 20, neprezerame vsetky, ale len posledny, preto
do posledného submit dajte vSetky dobré rieSenia celej zostavy !!!

do testov posielajte .zip obsahujuci *.java bez package
na cviceni bude (?) sutaz o najlepSieho testera (v pisani junit testov)
testy ¢iasto€ne zverejnujeme (okrem autorského riesenia)

ak bezradne/dlho ladim a test failuje, v testovanej metdde si vypisem vstupy

ak to nie je uvedené v zadani, mézete sa pytat’ na rozsah vstupov

15 s. je timeout pre kazdého, ak to nie je inak junit testom upravene



Konverzie, retazce, polia

dnes bude:
= operatory &&, &, ||, | , pretazovanie operatorov
= konverzie zakladnych ciselnych typov

= ret'azce (trieda String) a praca s nimi,
= triedy StringBuilder, StringBuffer
= regularne vyrazy - regexp

polia (pohl'ad C++ programatora)
testovanie (prvy JUnit test — asi na cviceni)

cvicenia:
= programy s polami, testovanie a ladenie (debugger)
= manipulacia s retazcami

literatura:

e Thinking in Java, 3rd Ed. (http://www.ibiblio.org/pub/docs/books/eckel/T13-3rd-
edition4.0.zip) — 3:Controlling Program Flow, 4:Initialization & Cleanup,

e Naucte se Javu — uvod

e http://interval.cz/clanky/naucte-se-javu-operatory-a-ridici-prikazy/,
e http://interval.cz/clanky/naucte-se-javu-staticke-promenne-a-metody-balicky/

e Java (nttp://vl.dione.zcu.cz/java/sbornik/)




Logicke operacie komutativne?

(vyhodnocovanie zl'ava doprava - "short-circuit")

= je a&&b je to isté ako b&&a, resp. a||b je to isté ako bj||a ?
= Vv algebre ano, v programe nie:
public static boolean loop() { for(;;); } // nekonecny cyRklus

&&

false && (7/0 > 0) // false
//(7/0 > @) && false // div by zero
| |

true || (7/0 > 0) // true

//(7/0 > @) || true // div by zero
&&

false && loop() // false
//loop() && false // zacykli sa
| |

true || loop() // true

1oop() I | true // zacykli Sd Sabor: Komutativnost.java



Skutocné logicke operacie

(nebolo v C++)

= &&, || su "skratenym" sucinom (konjunkciou), suctom (disjunkciou),
vyhodnocuju sa zl'ava doprava, a len kym treba...
= &, | st plnohodnotnym sucinom, suctom vyhodnocuju oba argumenty

&

//false & (7/0 > 0)
//(7/0 > @) & false
|

//true | (7/@ > 0)
//(7/0 > @) | true
&

//false & loop()
//loop() & false

|

//true | loop()
//loop() || true

//
//

//
//

//
//

//
//

div by zero
div by zero

div by zero
div by zero

zacykli sa
zacykli sa

zacykli sa
zacykli sa

Subor: Komutativnost.java



malo kto pozna a pouziva...

i Skrateny sucet, sudin

inti, j, k: toto sa nevyhodnoti, lebo i==

i = ’1-'j - 2k = 3 / a true || hocico je true...

ifi==1 || ++j==2) k=4,

System.out.printin("i="+i+", j="+j+", k="+Kk); i=1,j=2, k=4
teraz sa to vyhodnoti

|—1]—2k 3/

if (i = ++j ==2) k=4;
System out printin("i ="+i+",j="+j+" k="+k), i=1,]=3k=4

toto sa nevyhodnoti, lebo i!'=2

i=1;j=2,k=3; /

if(i==2 && ++j==23) k=4

System.out.printin("i="+i+",j="+3j+", k ="+ Kk); i=1,j=2,k=3
teraz sa to vyhodnoti, aj ked’ i!=2

i=1;j=2,k=3;

if (i==2 & ++j==3) k=4;

System.out.printin("i ="+ i+", j="+j+", k="+k); i=1,j=3,k=3

Subor: Operatory.java




Pret'azovanie operatorov

v Jave existuju pret'azené operatory, napr +, *, ...

= +:int+int->int + :: float + float -> float

= aleaj &, |:
= |:int]int->int | :: boolean | boolean -> boolean
= &:int&int->int & :: boolean & boolean -> boolean

= Vv Jave pouzivatel nemoOze definovat’ pretazené operatory... ©
= ale moze napisat’

int a =7, b = 0;
a==0 [ b ==20 // true, lebo b ==

(a | b) == // false, lLlebo a [ b == 7
// bitovy sucéet dvoch intov

Subor: Komutativnost.java



= Ox2B
= Ox2B
= Ox2B
= Ox2B

~(0x2B

10x2B
~0x2B
10x2B

i Hamlet in C/Java

JAVA
-1
m !Nt

m ]

7 jshell - Shortcut -

jshell> ~@x2B
$5 ==> -44

jshell> ex2b
$6 ==> 43

Integer.toBinaryString(-44)
"11111111111111111111111111010100"

Integer.toBinaryString(43)
"1e1e11"

Integer.toBinaryString(43|-44)
"11111111111131111111111113111111"




#include <stdio.h>
void main(int argc, char *argv) ({
int a = 0;

int b = (a++) + (a);

Zvrhlosti
int i = 0;

i = i++;

(iné v C++ a Java) printf ("sd\n",i);

}

7 ’ 7 RACDB 1 rootf@orcll:~$ gcc x.cC
KOdI ktory VYVOIava RACDB 1 rootforcll:~$ ./a.out

pochybnost//nejednoznacnost, 2
nie je (v praxi) dobry kod !!! ®

3 public class Zvrhlosti {

4 public static void main(String[] args) {
int a = 6;

6 int b = (a++) + (a);

7 System.out.println(b);

8 int i = @;

- 1 = 144
EFETEETEut.println(i);

B Console &
<terminated > Zvrhlost [lava Application] Ch\java8_0 91\ bin\javaw.exe (28, 2. 2017, 21:49:39

1
5]

Subor: Zvrhlosti.java



Double-{ st ]

Pretypovanle double T T T T T T T ]
konverzie D e

Integer-Lest |

char c="A"

int i = (int) c; // konverzia do nadtypu int-C_ T T 1T _

char d = (char)i; // redukcia do podtypu (cast) short-C—T—

= rozsirujlce konverzie (do nadtypu): byte-
byte->short->int->long->float->double -0 x

= zuzujuce konverzie (do podtypu): I S k- (T
double->float->long->int->short->byte jehells byte b = 1263 bbi=3;

short s = 300; /] 16 bit [215 .. 215-1] S

byte b ; // 8 bit [-128..127] o

b = (byte) s; // s =300, b =44 (300-256)

b = (byte) 255; /[ b=-1 (255-256)

byte bb = 126; // bb = 126

bb += 3; /[ bb = -127 (126+3-256)

bb = -126; // bb = -126

bb += -5; // bb = 125 (-126-5+256)

Subor Konvert.java



Priklad statickych metdd z tried
Integer, String, Double a Boolean

Konverzie z/do String

String -> int
Integer.valueOf("123")—Integer
Integer.parselnt("123") —int

Integer.parselnt("1010", 2) //10

String -> double
Double.valueOf("3.1415")
Double.parseDouble("3.1415")

String -> Boolean
Boolean.valueOf("true™)
Boolean.parseBoolean("false")

int -> String

String.valueOf(123) —String
Integer.toString(123,10) —String
""+123 je String tiez

Integer.toBinaryString(31) //11111
Integer.toOctalString(15) /] 17
Integer.toHexString(255) // ff

double -> String
String.valueOf(Math.PI)
Double.toString(Math.PI)

Boolean -> String
String.valueOf(true)
Boolean.toString(false)

Subor KonverzieString.java




i Ret'azce — metddy

String s1 = new String("Hello"); String

String s2 = "World"; tl = new String("ahoj");

-- zret'azenie, indexovanie, vyhladavanie t2 = new String("ahoi");

Strings3 =s1+’ "+s2+"I'"; t3 = new String("AHOJ");
sl.charAt(0) == "H’

Sl_index()(f(?'”") —=9 tl.compareTo(t2); /[ 1>
s1.substring(1, 3).equals("el") t2.compareTo(tl); /I -1 <
' . e tl.compareTolgnoreCase(t3);// 0
- cy.klutc, S mdgxom | t1.equals(t3): 1/ false
for (int i = 0; i<s3.length(); i++) { tl.equalsIgnoreCase(t3); // true

s3.charAt(i)
y
-- cyklus bez indexu
char[] charArray = s3.toCharArray();
for (char ch : charArray) {
ch

}



Ret'azce — porovnavanie

"" 1= null
Prazdny ret'azec nie je neinicializovany retazec

== porovnava pointre a nie obsahy ret'azcov
vacsinou je to chyba vo vasom programe

ale

.equals(), .compareTo, .equalsIgnoreCase()
porovnavaju skutocné ret'azce

s.equals("java") moze padnuat’, ak s=null

"java".equals(s)
NIKDY NEPADNE na Null Pointer Exception - NPE



Ret'azce (trieda String)

nikdy neporovnavame retazce s1==s2, ale sl.equals(s2)

String ja = "Ja";
String[] p = new String[] {"Jana", "Anna", "Mama"};
for(inti=0;i< p.length; i++)
System.out.printIn(pli]); Jana\nAnna\nMama\n

String janaString = p[0];

System.out.printin(jainaString=="4Jana"); true
System.out.println(janaString=="Ja"+"na"); true
System.out.printin(janaString==ja-+"na"); false
System.out.printin(janaString.equals(ja + "na")); true
System.out.printin((ja + "na").equals(janaString)); true
System.out.printin( (janaString.charAt(0) =="'J") ); true
for(inti = 0; i<janaString.length(); i++)
System.out.print(janaString.charAt(i)); Jana

char[] poleCharov = janaString.toCharArray();
for(char ch : poleCharov) System.out.print(ch);



Polia

(aby ste sa nenadreli, pouzivajte metody java.util.Arrays)

import java.util.Arrays; // velmi Sikovna trieda na pracu s polami

String[] p = new String[] {"Jana", "Anna", "Mama"};
System.out.printIn(Arrays.binarySearch(p,"Jana")); -3 - nenasiel

Arrays.sort(p);

for(String s : p)

System.out.printin(s); Anna\nJana\nMama
System.out.printIn(Arrays.binarySearch(p,"lana")); 1 — naSiel naindexe 1
System.out.printin(Arrays.binarySearch(p, "baa")); -4 - nenasiel
System.out.printIn(Arrays.toString(p)); [Anna, Jana, Mama]
Arrays.fill(p,"cc"); [cc, cc, cc]

String[] r = Arrays.copyOf(p,3); [cc, cc, cc]
p[0] = "zmena"; [zmena, cc, cc]
System.out.printIn(r[0]); ccC

System.out.printin(p[0]); zmena




Kviz - 1

static String si;,

static String s2 = null,

static String s3 = """,
System.out.println (sl == s2); true
System.out.println (sl == s3); false

(NPE)

System.out.println(sl.length()); java.lang.NullPointerException
System.out.println(s2.length()); java.lang.NullPointerException
System.out.println (s3.1ength()); O



Kviz - 2

static String s4 = "java',

static String s5 = new String('"java'"),

static String s6 = "ja'"'+"va';,

static String s7 = "ja';,

System.out.println (s4
System.out.println (s4
s7 += "va';,

System.out.println (s4

System.out.println (s4.
System.out.println (s4.
System.out.println (s4.

equals(sb5)) ;
equals(s6)) ;
equals(s7));

false

true

false

true

true

true



i Metddy w

sl.|

~ om0 e

» substring(int beginIndex, int endl
» substring (int beginIndex) String

» matches (String regex) boolean
= length() int
» spLit (String regex) String[]
= split(String regex, in.. String[]
« toCharArray () char[] |
#» charAt (int index) char

» contains (CharSequence s) boolean
» startsWith(String prefi.. boolean
» startsWith (String prefi.. boolean

sl.toLowerCase() // ahoj
sl.toUpperCase() // AHOJ

sl + s2 // ahojahoi
sl.concat(s2) // ahojahoi
sl.replace('h’, 'H") // aHoj
sl.substring(2) // O]
sl.substring(2,3) // o
sl.charAt(2) // o
sl.indexOf('0") /] 2

-- zret'azenie volania metdd
s1.trim().toUpperCase().substring(2).indexOf('0O");

niet nad kontextovy help...

.pouzivajte kontextovy help

-naucte sa pouzivat’ JDK API, search

.prestavu o existujucich metodach

Charactev.geﬂ

m getNumericValue(int codePoini

Subor: Retazce.java




Ret'azce — metody

String s = "male a VELKE",

int i = s.indexOf('a"); // prvé 'a'

inti = s.indexOf('a', i + 1); // d'alSie 'a’

i = s.lastIndexOf('a"); // posledné 'a’

i = s.lastIndexOf('a’, i - 1); // predposledné 'a'
i = s.lastIndexOf("VEL"); // podretazec

String a[] = {"Peter"”, "Marek" };
String s = String.format("Ahoj %s, tu je %s", a);

Character.isDigit('1') // true

charb="1%if (b >="'0'&& b <="9") ...if (b >= 48 &&« b <= 58) ...
Character.isLetter('A") /[ true
Character.isLowerCase('b') /[ true

for(char chr="a"; chr<="z"; chr++) { ... }

Character.digit('5', 10) /] 5
Character.digit('F', 16) // 15

Subor: Retazce.java




StringBuffer/StringBuilder

(o tragédii na quadterme 20XY)

long start = System.currentTimeMillis();

String s = 5
for(int i = @; i<1000000; i++) s += "a"; elapsed time: 698 s.
System.out.println("elapsed time:"+(System.currentTimeMillis()-start)/1000);

= pri priretazeni hoc aj jedného znaku sa naalokuje novy retazec, prekopiruje, ...
= preto dostaneme kvadraticku zlozitost' s kvadratickym garbage ®

= akto vramcitestu na staruckom L.I.S.T.e odpalilo 60 Studentov pri vrcholiacom
quadterme, katastrova bola jasna ® ® ®

= no achyba je v priklade, teste, alebo v programatoroch ? (neprijemna hadka, 2016)
= ako je to v Pythone ?

long start = System.currentTimeMillis();

StringBuffer ss = new StringBuffer();

for(int i = @; i<1000000; i++) ss.append("a"); elapsed time: 0 s. !!!
String s = ss.toString();

System.out.println("elapsed time: " + (System.currentTimeMillis()-start)/1000);

Subor: Quadterm2016.java



String in Java
(StringBuilder, StringBuffer)

String v Jave nie je char* v C++

= String je nemenny (immutable) — ak chcete modifikovat’ ret'azec, musite
ho vytvorit’ (naalokovat) znova, to stoji ¢as aj pamat’

= StringBuffer/StringBuilder su modifikovatel'né reprezentacie retazcov
vytvorené na heape

napr. StringBuffer.setCharAt(int index, char ch)

VWV

= StringBuffer je thread safe

= StringBuilder nie je thread safe, preto je trochu rychlejsi



‘L Java String are Immutable

= este jedno vysvetlenie

Why Java
Strings
dare
Immutable

https://www.youtube.com/watch?v=Bj9Mx |Lx3g4

\
o




Regularne vyrazy

poznate z linuxu

[abc] a, b, c

! : I'ub.znak
[abc] okrem a, b, \\d [0-9]
[a-ZA-Z] a..z,A..Z (interval) \\D :/\0_9]
[a-d[m-p]] [a-dm-p] (zjednotenie) \\s [ \t\N\XOB\f\r]
[a-z&&[def]] d, e, f (prienik) \\S :/\\S]
[a-z&&[ " bc]] [ad-z] (rozdiel’) \\w a-zA-Z_0-9]
[a-z&&["m-p]] [a-lg-z] (rozdiel) \W :/\\W] B
19|20 19 alebo 20 (alebo) L
A zac.riadku
X? raz Ci vObec X $ koniec riadku
X* viackrat X \\b hranica slova
X+ aspon raz X \\A zac.vstupu
X{n} nkratX \\Z koniec vstupu

X{n,} aspon n krat X

X{n,m} n az m krat X [-+1?([0-9]"\.[0-9]+|[0-9]+)

(19]20)\\d\\d[- /.](0[1-9]|1[012])[- /.](O[1-9]|[12][0-9]|3[01])
A *\\b(one|two|three)\\b.*$



Wihett is Reguler

i g’

Priklady reg.vyrazov

ring.matches(regexp) vrati true false
Regexp: string->true: string->false:
"java" "java" " java" // totdlna zhoda
" *java.*" "python java kotlin"  "python ja_va kotlin" //niekde v retazci
"Ajava.*" "java python kotlin" " _java python kotlin" //na zaciatku riadku
"[a-z0-9]+" "java9" o // malé pismena, cifry, >=1x
"[Apython]+" "java9" "kotlin" // okrem p,y,t,h,0,n
"[A-F[0-9]]+" "FFOOFF" "FFOOFF" // A-F zjednotenie 0-9
"[A-Q&&[K-Z]]+" "KLM" "SWISS" // A-Q prienik K-Z
"[A-Z&&[MF-H] ]+ "KLM" "FRANCE" // A-Q rozdiel K-Z
"\\d{3}" "158" "1234" // tri cifry
"(\\d)\\1\\d" "558" "123" // xxd - rovnaké prvé 2cifry
"(\\d\\d\\d)\\1" "567567" "567576" // xyzxyz—dve rovnaké trojice
"[A-Z][a-zA-Z]*" "Peter" "peter"” // meno zacina velkym pism.
"\\d{3}\\s\\d{2}" "821 06" "82106" // PSC
"09\\d{2\\s\\d{3\\s\\d{3}" "0905 819 123" "4212 777 333" // mobil
"[01\\d+[/-]\\d+" "02/2517293" "02 2517293" // pevnd
"(muz]|zena)" "muz" "dieta" // pohlavie
"[a-zA-Z0-9_.]+[@][a-zA-Z0-9_.]+" "jano.mrkva@.com" "jano/mrkva@com" //=email
"(19120)\\d\\d[- /.](0[1-9] | 1[012])[- /.](O[1-9]| [12][0-9] | 3[01])" //'yyyy-mm-dd

"1982-12-26" "26.12.1982"

"2021-02-29" ® Subor: RegExp.java



Grupy

Grupy Vv regexpe zatvorime do ( ... )

string regexp = "(\\d{4}) (\\d{2}) (\\d{2})/(\\d{4}|\\d{3}) ;
Pattern pattern = Pattern.compile(regexp);
Matcher matcher = pattern.matcher("20200225/123");
if (matcher.matches()) {
if (matcher.groupCount() > 0) {
for (int g = 0; g <= matcher.groupCount(); g++) {
System.out.printin("group " + g + " is "' + matcher.group(g));
}
}
}
group 0 is 20200225/123 - grupa 0 je vidy cely retazec

group 1is 2020 )
group 2 is 02 _ matcher.groupCount() podgrup

group 3 is 25 for (int g = 0; g <= matcher.groupCount(); g++)

—

group 4is 123 .
Subor: RegExp.java



Billion-dollar mistake

tring (Ci akykol'vek objekt) méze mat’ hodnotu null ma na
Svedomi Tony Hoare (okrem inych veci: QuickSort, CSP,...) ,
ktory tak rieSil nedokonalost’ typového systému Algol—Pascal-C—C++—Java

Tony Hoare

Su na tom aj horsie: Javascript ma dve hodnoty pre nedefinovanu hodnotu
null a undefined, total chaos...

Moderné jazyky (Scala, Swift, Kotlin) to rieSia typmi String (never null), String? (nullable).

Aj v Jave existuje Optional, malokto pozna a pouziva (asi lebo priSlo az v Jave 8)

2009, he apologised for inventing the null reference:!2%
I call it my billion-dollar mistake.

It was the invention of the null reference in 1965. At that time, I was designing the first comprehensive type system
for references in an object oriented language (ALGOLW). My goal was to ensure that all use of references should be
absolutely safe, with checking performed automatically by the compiler. But I couldn't resist the temptation to put in
a null reference, simply because it was so easy to implement. This has led to innumerable errors, vulnerabilities,

and system crashes, which have probably caused a billion dollars of pain and damage in the last forty years.




otyp[] — je typ 1-rozmerneho pol'a

POI |a enew fygsize] — vytvorenie/alokacia
epole.length — dIzka pol'a

,_L jednorozmerné ol nigoenepla

public class Jednoduche {

public static void main(String[] args) {

final int MAX = 20; // konstanta — velkost’ pola
// int[] polelnt; // definicia pol'a

// poleInt = new int[MAX]; // vytvorenie pola

i poleInt = new int[MAX]; // definicia pola s vytvorenim

va AX]; // definicia pola s vytvorenim
nt.length; i++){ /] i < MAX

------

polelnt // inicializacia pol'a
System.out.print(polelnt[i] + " ");
} 1/ for
} // main
} // class typ elementu pol'a

Subor: Jednoduche.java




Napriek tomu, Ze nasledujuce
rady su kus za okrajom
samozrejmosti, dovol'ujem si

DObré rady ich uviest' (pre vase dobro).

(kucharka zaciatoCnika)

ak je len trochu mozne, vytvorte/alokujte pole ZAROVEN s jeho deklaraciou.
Predpoklada to, ze v mieste deklaracie pol'a poznate jeho velkost'. Usetrite si
chyby, ked’ plsete do nevytvoreného pola.

inak: deklaracia int[] prvocisla ziadne pole nevytvori. Jedine, Co urobi, ze
existuje null-referencia/smernik prvocisla, ktory by chcel ukazovat’ na pole

= ak to je mozné, inicializujte pole hned’, ako ho deklarujete. Bonusom je, ze sa
vam aj automatlcky vytvori, priklad

int[] prvocisla = { 2, 3, 5, 7, 11, 13, 19 }; /] mé dizku 7, indexy 0..6
var prvocisla = new int[|{2, 3, 5, 7, 11, 13, 19};

= pole dizky N nikdy nebude mat’ iné indexy ako 0..(N-1).
este inak: pole[pole.length] vzdy skonci s ArrayIndexOutOfBoundsException.

= najprirodzenejsi cyklus pre pole je for(int i=0; i<pole.length; i++) ..
este inak: pascalisticky zlozvyk for(int i=1; i<=pole.length; i++) Je
kandidatom na ArrayIndexOutOfBoundsExceptlon



Polia v Java vs. C++

(porovnanie pre C++ programatora)

v C++ po deklaracii pola int P[100] sa vam pole automaticky naalokuje
v Jave toto int [] P je deklaracia atoto P = new int[100] alokacia
v Jave aj C++ pole inicializujete podobne int P[] = { 1,2,3,4 },
int[] P = { 1,2,3,4 }
v Jave sa vytvorené pole inicializuje hodnotami

L 0 pre Ciselné typy, "\u0000’ pre char, false pre boolean, null iné
v Jave sa neda indexovat’ za hranice pola, kontroluje hranice
pole je referencny typ v Jave aj C++
polel = pole2; je priradenim referencii nie kopirovanie poli
ak potrebujeme kopirovat’ pole:

n C++: void*memcpy (void *dest, void *source, size t num)

n Java: System.arraycopy (src,srcPos,dst,dstPos, coun_t)

n Java: Arrays.copyOf (src, len)

B jshell - Shortcut — O X

ak potrebujeme vypisat’ pole: T s e e

= Arrays.deepToString (src) N NETEERFIERNEL IR BN R i

jshell> Arrays.deepToString(a)
S218==s8 =i 2 8 3| "1 822 N[ 531] S inul 19 s

jshell> _




oty ][] — je typ 2-rozmerneho pola,
epole[i,j] piSeme ako pole[i][j],
onew,typ[M][N] vytvori pole MxN

Polia dvojrozmerne

= java nema klasické viacrozmerné polia (matice),
= Viacrozmerné polia moézu byt ,zubaté"™ (jagged)
public class Dvoijite {

public static void main(String[] args) {

var inHi{Ta = new int[4][]; // hlavné pole
for (var int'i = 0; i < a.length; i++){
ali] = new int[i + 1]; // podpole
for (var iptj = 0; j < a[i].length; j++){
alilljl =i* 10 + j; 0
System.out.print(ali]l[j] + " "); 10 11
1] for 20 21 22
SYStemOUtprlntIn(), 30 31 32 33
} // for
} // main
} // class

Subor: Dvojite.java




Inicializacia pol'a
(jagged array — Strbavé pole)

inicializacia dvojrozmerného pol’a

int[][]a = {1, 2, 3}, a[0][0] = 1; a[0][1] = 2; a[0][2] = 3; a[0].length ==
{11, 12}, a[1][0] = 11; a[1][1] = 12; a[1].length ==
{21} }; a[2][0] = 21; a[2].length ==
a.length ==

vytvorenie 3-rozmernej matice matice 5x5x5
int[1[1[]1 d = new int [5][5][5]; // definicia s vytvorenim

vytvorenie 2-rozmernej matice "matice" 5x5, ktorej prvky sa vytvoria neskor
int [][1[] e = new int[5][5][];
e[0][1] = new int [8]; ... 0k

nespravne vytvorenie

int[][1[] f = new int[5][][5] .... Chyba - nembzem vytvorit’ "maticu”, ktorej
f[0]?[1] = new int[8] ... druhy rozmer nepoznam ale treti poznam



pascalistu poznas podla
ArrayIndexOutOfBoundsException: N,
kde N je dlzka jeho pol'a

POI | a a CYkly NajcCastejSie chyby s pol'ami:

epole nie je vytvorené len
final static int MAX = 100; deklarovane (chyba new)

public static void main(String[] args) { eindex mimo rozsahu —

char[] poleChar = new char[MAX]; ?rEclaggt]rz g'fdenxq?gk?s cykle)

= for(inti=0; i< poleChar.length; i++){...} // for-to-do

= for(inti=MAX-1; i>=0; i--){...} /[ for-downto-do
= int j=MAX; // while
while j-->0){ ...}
= inti=0; // do-while
do{...

} while (++i < MAX);

= for (char ch:poleChar) System.out.printin(ch); // for-each

for (typPrvkuPola prvokPola:pole) tu vidim prvokPola, neviem jeho index

/] prechadza postupne prvky pola bez toho, aby sme vedeli ich index
Subor: PoleCyklus.java




null nie je:
new String[0]
new String[]{}

i Kviz - ndjdite rozdiely

String [] p1; pl.length == ? NullPointerException
String [] p2 = null; p2.length == ? NullPointerException
String [] p3 = new String[0]; p3.length == ? 0
String [] p4 = new String[ {}; p4.length == ? 0
String [] p5 = new String[ {""}; p5.length == ? 1

p5[0].length() ==? 0
String [] p6 = new String[J{null}; p6.length == "7 1

p6[0].length() == 7? NuIIPointerException
Dan za Billion Dollar Mistake: asciiville Nt Pointee”

I ]'I'i'-n'ﬂ-
ehAly

Skor nez napisem
a.blabla

otestujem, Ci
if (@ !=null) {
a.blabla

¥



zretaz(null);

zretaz(new String[]{null}); 0.K.
spocitaj(new String[ J{null}); NPEO.K.

= Lubovol'né pole daného typu, napr. String[]
public class AkoNaPole {
public static String zretaz(String[] a) {
StringBuffer sb = new StringBuffer();
if (a != null)

spocitaj(new String[ ]J{new String()});

Ako na pole

SIMPLY EXPLAINED

ARE YOU REALLY
SURE THAT THIS
VARIABLE CAN
NEVER EVER BE

NULL:
OF
COURSE!!!
.\ \“

w:

NullPointerException

for(int 1 = @; i < a.length; i++) sb.append(a[i]);

return sb.toString();
}

public static int spocitaj(String[] a) {
int vysl = 0;
if (a != null)
for(int i = @; i < a.length; i++)
if (a[i] != null)
vysl += a[i].length();

return vysl;
}



Upozornenie:
tento slajd nie je v Jave

Kviz pre C++ programatora

Co spravi nasledujuci program
#include <stdio.h>
volid main () {
int alll] = { { 1,2,3 }, { 11, 12}, { 21 }}; }
> gcc test.c
test.c:4: error: array type has incomplete element type

a Co tento:
#include <stdio.h>
volid main () {

int al][3] = { { 1,2,3 }, { 11, 12 }, { 21 }};
printf ("$d\n",sizeof (a[0])/sizeof (int)) ;
printf ("$d\n",sizeof (a[l])/sizeof (int)) ;
printf ("$d\n",sizeof (a[2])/sizeof (int)) ;
> gcc test.c
> a.out
3 Poucenie:
3 medzi poliami v C++ a Jave
3

su subtilné rozdiely



Bubble sort je bezpochyby najobl'ibenejsi
triediaci algoritmus medzi studentami.
eale aj ten mozno pokazit, vid' Chybal,

Bubble sort ez chvbas, .

public class BubbleSort {

public static void main(String[] args) {
int[]a = {4,5,2,12,1,2,3};
for (inti =0; i < a.length ; i++){ // cyklus for-to-do
for (int j = a.length-1; j>i; j--) { // cyklus for-downto-do
if (afj-1] > a[j]) {
int temp = a[jl;
alj] = a[j-1J;
a[j-1] = temp;
Y
} // for

} // for
for (int elem:a) // cyklus for-each-element

System.out.printin(elem);

= U1 A OWDNDND -

Subor: BubleSort.java
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Su collections lepsie ?

(a mbzeme ich uz pouzivat'?)

public static void
bubleSortuj (ArrayList<Integer> a) {
for (int 1 = 0; 1 < a.size() ; i++) {
for (int j = a.size()-1; j>i ; j--) {
if (a.get(j-1) > a.get(j)) {

public static void bubleSortuj(int[] a) { Integer temp = 4. get (j) ;

for (int i = 0; i < a.length ; i++) {

for (int j = a.length-1; j3>i ; j--) { a.set (j ’a'get (j_l) ) i
if (a[3-11 > alj1) { a.set(j—l,temp);
int temp = a[j]; }
aljl = alj-1]; }
alj-1] = temp;
}
}
) }
) 1075 - elapsed time:33 s. — 2.35x pomalsie
}

1074 - elapsed time:141 milis.
1075 - elapsed time:14s.
1076- elapsed time: ??7?

Subor: SortObamal.java, SortObama?2.java




Je Python lepsi ?

import random
import datetime
def bubbleSort(alist):

for passnum in range(len(alist)-1,0,-1):

for i in range(passnum):
if alist[i]>alist[i+1]:
temp = alist][i]
alist[i] = alist[i+1]
alist[i+1] = temp

alist = random.sample(range(100000000), 10000)
start = datetime.datetime.now()

bubbleSort(alist)

now = datetime.datetime.now()

Verzia ADS (http://struct.input.sk/07.html#triedenia):
def bubble_sort(pole):
foriin range(1, len(pole)):

for j in range(len(pole)-i):
if pole[j] > pole[j+1]:
polelj], pole[j+1] = pole[j+1], pole[j]

print(alist) 104 - elapsed time:15s. - 106x pomalsie...
print(now-start) 1015 - elapsed time: 28m05s - 120x pomalsie...

http://interactivepython.org/courselib/static/pythonds/SortSearch/ TheBubbleSort.html




K X

i QuickSort kR

.al
.ﬁ
&
'i:‘

107°4:141 ms.
python quicksort .sort() builtin 1015:14s.

106  7.81s 0.885 o >k

1076 102.3s 16.2s
v Jave: builtin, Arrays.sort:

1075 - elapsed time: 23ms. (608x) 10/5 - elapsed time:39ms.
1076~ elapsed time: 120ms 1076~ elapsed time: 129ms
1077~ elapsed time: 1.2s ¢ 10/7- elapsed time: 1.02s

107 8- elapsed time: 12.31s = 10°8- elapsed time: 10.5s

1079- elapsed time: 123.8s Java 10/79- elapsed time: 101.5s

http://www.vogella.com/tutorials/JavaAlgorithmsQuicksort/article.html
Subor: QuickSort.java, QuickSortTest.java




Kockati trpaslici

static TreeSet<Integer> delitele(int n) {
intm =n;
TreeSet<Integer> res = new TreeSet<Integer>();
for (inta = 1; (long)a*a <=m; a++) {
if((m% a==0) {

res.add(a); // mensi z delitel'ov
res.add(n/a); // vacsi z delitel'ov, asi...
}
}
return res;
}
public static int pocetMoznosti(int n) {
int count = 0;

for (Integer a : delitele(n)) {
for(Integer b : delitele(n/a)) {
if (b < a) continue;



Kockati trpaslici

static Integer[] delitele(int n) {
intm=n;

Integer[] res = new Integer[10]; // prvy odhad na pocet delitelov ©

int count = 0;

for (int a = 1; (long)a*a <= m; a++) { // nie po n, ani n/2, ale odmocninu m

if (m%a==0){

if (count+2 > res.length) { // hmmm.... je ich viac, tak realocate
Integer[] newres = new Integer[res.length*2]; // reallocate na 2*vacsie

System.arraycopy(res,0,newres,0,count);
res = newres;

}

res[count++] = a;

if (a !=n/a)
res[count++] = n/a;

}
}

res = Arrays.copyOf(res,count);
Arrays.sort(res);
return res;

// prekopirovanie starého obsahu
// zahodenie starého obsahu

// pridanie mensieho delitela
// ¢o ak su rovnaké...
// pridaj, len ak st rozne

// orei vysledné pole
// treba to utriedit ???




Na,hOd né éiSIO d'%'fa:pglg =9

aly,
’ ’ al[l] = 203
nahodne pole a[2] = 402
a[3] = 24
a[4] = 65
import java.util.*; // pouzivame triedu Random a[5] = 144
a[6] = 95
public class NahodnePole { a[7] = 490
a[8] = 108
public static void main(String[ ] args) {
Random rand = new Random(); // inic.generator nahod.Cisiel

int[] a = new int[rand.nextInt(20)]; // nahodna dizka z [0..20)
System.out.printin("dlzka pola = " + a.length);

for(inti = 0; i < a.length; i++){
a[i] = rand.nextInt(500); // pIni nahodnymi cislami [0..500)
System.out.printin("a[" + i + "] =" + a[i]);
)
}
}

Subor: NahodnePole.java




Pole ako (vstupny) argument

public class Sort {
public static void bubleSortuj(int[] a) {

for (inti = 0;i < a.length; i++){ // cyklus for-to-do
for (intj = a.length-1; j>i; j--) { // cyklus for-downto-do
if_(a[j-l] > a[j].).{ , . r .
it temp = o0l v Jave nenajdete analogiu chaosu

2l = temp; * a & parametrov z C++

} // for
Y // for

}
public static void vypis(int[] a) { // int[7] a — je chyba, lebo
for (int i:a) System.out.printin(i + ",");  // int[7] nie je typ pola
System.out.printin();
}
public static void main(String[] args) {
int[] poleInt = {4,5,2,12,1,2,3};
bubleSortuj(polelnt);
vypis(polelnt);

¥
¥

Subor: Sort.java



Pole ako vystupna hodnota

public static int[] generuj(int velkost) { // generuj pole danej vel'kosti

int[] retValue = new int[velkost]; // deklaruj a vytvor lokalne pole
Random rand = new Random();
for(int i=0; i<velkost; i++)

retValue[i] = rand.nextInt(100); // napln lokalne pole
return retValue; // vrat’ referenciu na pole ako
} // vysledok funkcie

public static void main(String[] args) {
int[] poleInt = generuj(20); // pri volani funkcie si definujeme
// premennu, do ktorej ulozime
// referenciu na vytvorené pole

Subor: Sort.java



i Testovanie

testovanie Je minimalne
rovnako narocné, ako
programovanie

= Java poskytuje
nastroj/podporu vo forme
tzv. JUnit testov, ktoré si
postupne predstavime

= vytvorme prvy JUnit Test
SortTest k triede Sort,

= budeme testovat’ metddy
generuj a bubleSortuj

Available methods:

| 8- m0O,]

Junit Test Case

1 The use of the default package is discouraged,

() Mew JUnit 3 test (3 Mew JUnit 4 test

_;
Package: _ | (defaul)

Source Folder: 02 _java

Mare:

Browse, .,

Superdass: | java.lang.Object

Which method stubs would vou like to create?
[ ] setlpBeforeclassty [ | tearDownafterclasst)
[ ]setupty [ JtearDowni}

Do wou wank bo add comments? {Configure templates and default value here)

|:| Generate comments

| | Browse,..

Class under best: Sork

k?j =-Bacl Mext = ] [ Finish l ’ Zancel

@ * bubleSartuiink[])
[ @ ° wypis{int{ ]}

[v] @
[]e

generuiing
maing3kring[T)




JUnit Test Carodejnik vytvori kostru
testu, ktoru upravujeme

Prvy JUnit Test

testGeneryj
int testPole[ ] = Sort.generuf{100);
If (testPole == null)
, fai"ziadne pole");
teStgé?Q“seprE'vﬂg?%re|Jk¥E' o AN assertNotNu/f"ziadne pole" testPole):

assertEquals("velkost pola”,
testPole.length, 100);

assertTrue("velkost pola”,

(timeout=10) // ms testPole.length == 100);
testBubleSortuj
int testPole[] = Sort.generui10000); testujeme, ¢i triedenie
Sort. bubleSortuftestPole); utriedi pole v danom
for(int i=0; i+1<testPole.length; i++) casovom limite

if (testPole[i] >testPole[i+1])
fail"neutriedene");

Subor SortTest.java




ttp://www.vogella.de/articles/JUnit/article.html#junit _intro

org.junit.Assert poskytuje metody:

fail("tu to zlyhalo")
assertTrue(n>0)
assertsEquals("test n", n, 100)

assertseEquals("realny test", pi,
3.14,0.01)

assertNull("null referencia”, pole)
assertNotNull("not null referencia”, pole)
assertSame("rovnake", polel, pole2)
assertNotSame("rozne", polel, pole2)
assertTrue("podmienka”, pole.length>0)

... @ mnoho d‘alsich

Co ponuka JUnit Test

@Anotacie:

@Test
@Before
@After
@Ignore
... a dalsie

@Test(expected=IndexOutOfBo
undsException.class) public
void testBubleSortuj() {

// toto nebude dobry test, lebo
ignoruje nespravne indexovanie



s et e TP
Time for a Break



Ak postupne pridavame prvky do pola,
ktorého rozmery pri vytvoreni sme
neodhadli dobre, Casom potrebujeme
zvacsit’ pole — preventivne na 2nasobok

Realokacia pol'a

public class Reallocate {

static int[] po/e = new int[10];
static int pocet = 0;

// staticke pole inicializovane na dlzku 10
// pocet zapisanych prvkov v poli

static void pridajDoPola(int x) {
if ({(pocet < pole.length)) { // ak uz je pole plne
int[] novePole = new int[2*pole.length]; // realouj pole, t.j.
for(int i=0; i<pole.length; i++) // vytvor pole dvojnasobnej velkosti
novePole[i] = poldi]; // prekopiruj do neho hodnoty stareho pola
pole = novePole; // zahod stare pole

}
pold pocet++] = x; // pridaj prvok
)
public static void main(String[] args) {
for(int i=0; i<100; i++) {
pridajDoPola(i%10);
for(int elem: pole) System.out.print(elem);
System. out.printin();

¥
}

Subor: Reallocate.java




Ine

’

tatelné umyse

System:

Neci

Subor: Reallocatel.java, Reallocate2.java

ays.copyOf(pole, 2*pole.length);

aaaaaaaaaaaaaaa
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0O

= Arr

aaaaaa
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

System. arraycoppole, 0, novePole, 0, pole.length);
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Triedy java.util.Arrays,
java.lang.System

uzitoCné statické metody na pracu s polami

import java.util.Arrays; // pouzivam triedu z balika java.utils

int[] a = new int[10]; // pole primitivheho typu int

Arrays.fila, -1); // vypIn pole nulami, memset

System.arraycopy(a, 11, b, 3, 7); // kopia od a[11]->b[3] 7 prvkov
/] memcpy

String[] s = {"janko","marienka","jozko","mracik"};
String[] s_copy = new String[4];
System.arraycopy(s, 0, s_copy, 0, s.length);  // kopia pola
Arrays.sort(s); // triedenie pola
for(String elem:s) System.out.print(elem+",");  // ianko,jozko,marienka, mracik,
// binarne vyhl'adavanie v utriedenom poli

System. out.printin(Arrays. binarySearch(s, "sandokan")); // nenachadza sa: -5
System. out.printin(Arrays. binarySearch(s, "marienka")); // nachadza sa: 2

Arrays.equals(s, s_copy); // porovnanie poli- false

Subor:Array.java



Zakladné typy sa

P red éva n |e ostatné (polia, ob
argumentov

CAN \'I]Il PASS ME T!IE SALT?
; P e

pUb"C Class Test1 { pUb“C Class Test2 { ‘ %ﬁ#nﬂmut OR rnss%ﬁirimc:_p
static int zmena(inti) { st_atic int[] zmena(int[] x) {
i++; return i; int[] ¢ =X
} x[0] =
return c;
public static void main(String[] args) { )
intj, k =4;
| = zmenal(); T
Y( stem.out. prlr)tln( public static void main(String[] args) {
="+ k+"j="+]); int[]a = {0,1,2,3};
} int[] b = zmena(a);
System.out.printin("a="+a[0]+
k=4, j=5 "b="+b[0]);
)
)
a=99, b=99

Subor: Testl.java, Test2.java




i Statické metddy

doposial’ sme az na par skrytych pripadov pouzivali len statické metody,

premenné a konstanty.

Statické metody:

predstavuju klasické procedury/funkcie ako ich pozname z C++,
existuju automaticky, ak pouzijeme (importujeme) danu triedu,
existuju bez toho, aby sme vytvorili objekt danej triedy,

referencuju sa menom, napr. vypis(pole), alebo menom triedy.meno
metody, konstanty, napr. Math.cos(fi), Math.PI, System.out.printin(5),

ak aj metdda nema argumenty, prazdne zatvorky sa do jej definicie a do
volania aj tak pisu (a la C++), napr. System.out.printin(),;

syntax deklaracie statickej metody je
[public] static {yp mend(argumenty) { telo }

ak ide o proceduru (nie funkciu), vystupny typ je void



Statické premenné a bloky

staticky inicializacny blok

class Prvocisla {

public static final int MAX = 1000; // v statickom inic.bloku vidime len

public static int cisla[] = new int[MAX];// statické premenné triedy

static { // vykona sa raz, po zavedeni triedy do pamate
int pocet = 2; public static void main(String[] args) {
cisla[0] = 1; for (int i=1;i<Prvocisla.cisla.length; i++)
cisla[1] = 2; System.out.print(cisla[i] + " ");

dalsi: }

for (inti = 3; pocet < MAX; i+=2){ .}_
for (intj = 2; j < pocet; j++)
if (i % cisla[j] == 0)
continue dalsi;
cisla[pocet] = i;
pocet++;

}

} Subor: Prvocisla.java




Statické metody vidia len statické premenné
a mozu volat’ len statické metddy (bez
vytvorenia objektu).

Rekurzia

public class Fibonacci { miesto na vystupny typ metddy
blic stati d main(String[] args) { void je "prazdny" typ
PUuDiiC S ? IC void main(Stri I - : 4 ’
int N = Integer.parseInt(args(0]): t.j.nevracia vystup (procedura)

while (N-- > 0)
System.out.printin(fib(N));

\ vystupny typ metddy
public static IonW

[[return (n < 2)?1:fib(n-1)+fib(n-2); // fajnSmekerska verzia
if (n < 2)
return 1;

else vystupna hodnota metody
return fib(n-1)+fib(n-2);
y

kym sa ne}élozvieme viac, vsetky metody su static

inak nerozumieme chybe:
Cannot make a static reference to the non-static
method fib(int) from the type Fibonacci

Subor Fibonacci.java




Globalne a forward deklaracie

(neexistuju)

= globalne premenné neexistuju
= oblast’ viditel'nosti premennej/metddy je aj pred jej deklaraciou
(nepotrebujeme forward deklaracie)
public class Metody {
static void tlacl() { «
System.out.printin(i);
)

public static void main(String[] args) {
tlacl();
tlac2();

)

—staticinti = 5;

static void tlac2() { -«

—  System.out.printin(i);

}
¥




Oblast’ viditel'nosti

premennych

static void tlac() {
inti =6;intq;
System.out.printin(i);
{
/[ inti=7;
/[ longi=7;
intj =8;
System.out.printin(j);

}
/[ System.out.printin(j);

)
static void tlac2() {
inti =6;intq;
System.out.printin(i);
/| for(inti=1; i<5; i++)
System.out.printin(i);
)

// vnoreny blok
// chyba - dvojnasobna deklaracia
// chyba - dvojnasobna deklaracia

// koniec vnhoreného bloku
// chyba - j nie je viditel'na

// chyba, i uz je definovana



i Testovanie

testovanie Je minimalne
rovnako narocné, ako
programovanie

= Java poskytuje
nastroj/podporu vo forme
tzv. JUnit testov, ktoré si
postupne predstavime

= vytvorme prvy JUnit Test
SortTest k triede Sort,

= budeme testovat’ metddy
generuj a bubleSortuj

Available methods:

| 8- m0O,]

Junit Test Case

1 The use of the default package is discouraged,

() Mew JUnit 3 test (3 Mew JUnit 4 test

_;
Package: _ | (defaul)

Source Folder: 02 _java

Mare:

Browse, .,

Superdass: | java.lang.Object

Which method stubs would vou like to create?
[ ] setlpBeforeclassty [ | tearDownafterclasst)
[ ]setupty [ JtearDowni}

Do wou wank bo add comments? {Configure templates and default value here)

|:| Generate comments

| | Browse,..

Class under best: Sork

k?j =-Bacl Mext = ] [ Finish l ’ Zancel

@ * bubleSartuiink[])
[ @ ° wypis{int{ ]}

[v] @
[]e

generuiing
maing3kring[T)




JUnit Test Carodejnik vytvori kostru
testu, ktoru upravujeme

Prvy JUnit Test

testGeneryj
int testPole[ ] = Sort.generuf{100);
If (testPole == null)
, fai"ziadne pole");
teStgé?Q“seprE'vﬂg?%re|Jk¥E' o AN assertNotNu/f"ziadne pole" testPole):

assertEquals("velkost pola”,
testPole.length, 100);

assertTrue("velkost pola”,

(timeout=10) // ms testPole.length == 100);
testBubleSortuj
int testPole[] = Sort.generui10000); testujeme, ¢i triedenie
Sort. bubleSortuftestPole); utriedi pole v danom
for(int i=0; i+1<testPole.length; i++) casovom limite

if (testPole[i] >testPole[i+1])
fail"neutriedene");

Subor SortTest.java




ttp://www.vogella.de/articles/JUnit/article.html#junit _intro

org.junit.Assert poskytuje metody:

fail("tu to zlyhalo")
assertTrue(n>0)
assertsEquals("test n", n, 100)

assertseEquals("realny test", pi,
3.14,0.01)

assertNull("null referencia”, pole)
assertNotNull("not null referencia”, pole)
assertSame("rovnake", polel, pole2)
assertNotSame("rozne", polel, pole2)
assertTrue("podmienka”, pole.length>0)

... @ mnoho d‘alsich

Co ponuka JUnit Test

@Anotacie:

@Test
@Before
@After
@Ignore
... a dalsie

@Test(expected=IndexOutOfBo
undsException.class) public
void testBubleSortuj() {

// toto nebude dobry test, lebo
ignoruje nespravne indexovanie



Ako zadat’ argumenty

public class MainlrgInt |
public static void main(3tring[] args) 4
foriint 1 = 0: 1 < arg=s.length: i4+) 1

e
Y& Run Configurations 3
e

Create, manage, and run configurations —
Run a Java application ‘ l é )

Mame: | MaingrgInt

: Filker ket - - - o
: (5 Main = Arguments =5 JRE i Classpathw 'E%/ Snurce\l ﬁ Environment | [ Cl:lmm-:urn
o [y alll P
i _ - Program argurients:
E Marias

Makise fI 12 3asas j
MultiJabberServer Variables
MahodnePale

Mew configuration

= A

M arguments:
Mew_configuration (1) I :’

Ik

=

Mew_configuration (2}

Mew_configuration (4) J Variables. .. |

-l

=

SR EIE

Mew_configuration {5}
Dperatary —Warking directory:

Pascal + Default: [ $4workspare_loci0z2 javal

[T PascalPole
o " Other: |
L1 Patern

o FlusPlus Wiorkspaces, || File Systenm . | Wariatles.
EFil L] PoleCyklus

tExc bt L] Popup
=& Ti : =71 Print j Apply | Hlewver:
=e 11 | Filker matched 190 of 190 tems

rogl:

S

Fun Close




