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Mnoziny



Pojmy zavedené v 8. prednaske

B N-rozmerné polia
B Dvojrozmerné polia — matica
B definicia — typ[][] premenna
M nicializacia — new typ[pocetRiadkov][pocetStipcov]
B praca s prvkami — premenna]riadok][stipec]

B Pole poli
B inicializacia — new typ[pocetRiadkov][]

B inicializacia prvkov
— pole[riadok] = new typ[pocetStlpcov]




Pojmy zavedené v 8. prednaske

B vnorene cykly
M this
B sekcie rozhrania

B verejné — fubovolny objekt v okoli
B neverejné — len objekt vo svojom sukromi




Ciel
B zakladna praca so subormi
B mnozinove operacie v jazyku Java

M projekt: Sudoku




Sudoku




Sudoku — metdéda nacitajZadanie

public void nacitajZadanie()

{

aMriezka = new Int[][] {
{9,0,0,0,8,0,0, 5, 0},

{81 O) 21 01 01 31 O) 11 5}1
{0,1,0,0,9,0,0,0, 3}




Sudoku — nova poziadavka

B Moznost nacitania zadania zo suboru
B /adania stiahnuté z internetu

B Format: matica Cisel
B prvky oddelené medzerami
M riadky oddelené ukoncenim riadku




Subor so zadanim

B sudoku. ixt - Poznamkovy blok [= I[E][Er
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Praca so subormi

H Citanie
B otvorenie suboru na Citanie
B postupné Citanie obsahu
B zatvorenie suboru

B Zapis
B otvorenie suboru na zapis
B postupny zapis noveho obsahu
B zatvorenie suboru




Praca so subormi v jazyku Java

Scanner

File

+ new(paCesta: String): File

+ new(paSubor: File): Scanner

+ hasNextInt(): boolean

+ nextint(): int

+ hasNextDouble(): boolean
+ nextDouble(): double
+ hasNextLine(): boolean

+ nextLine(): String
+ close(): void

PrintWriter
- ]

+ new(paSubor: File): PrintWriter

+ print(paVystup: String): void
+ printIn(paVystup: String): void




Sudoku — prikazy import

nort jJava.util.Scanner:;

-

nort jJava.io.File;

-

ort java.lo.lOException;




Sudoku — metdda nacitajZoSuboru

public void nacitajZoSuboru(String paNazov)
lthrows IOException|

{




File subor = new File(paNazov);
Scanner citac = new Scanner(subor);

for (int riadok = 0; riadok < 9; riadok++) {
for (int stlpec = 0O; stlpec < 9; stlpec++) {
aMriezka|riadok][stlpec] = citac.nextInt();

}

citac.close()]




Sudoku — nova poziadavka

B Moznost zapisania aktualneho stavu riesenia do
suboru

B \/yuzitie kniznicnej triedy java.io.PrintWriter

B Format zhodny s formatom zadania
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Sudoku — prikazy import

B \/yuzivame dalsiu triedu, treba pridat import

iImport java.io.PrintWriter,;
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Sudoku — metdéda zapisDoSuboru

public void zapisDoSuboru(String paNazov)
throws IOException

{




File subor = new File(paNazov);
PrintWriter zapisovac = new PrintWriter(subor);

for (int[] riadok : aMriezka) {
for (int policko : riadok) {
zapisovac.print(" "+ policko);
}

zapisovac.printin();

}

zapisovac.close




Policko

M inicializacia — prazdne policko

M test, Ci je prazdne

B vkladane Cislo — testovanie pravidiel
B vypis — bodka alebo Cislo z <1, 9>

M teraz — instancia triedy Sudoku
B presun do instancii triedy Policko
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Zavedenie triedy Policko

]
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Policko — rozhranie

+ new(): Policko

+ jePrazdne(): boolean

+ nastavCislo(paCislo: int): void
+ dajCislo(): int

+ toString(): String
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Poli¢ko — vnutorny pohlad

+ Policko()

+ jePrazdne(): boolean

+ nastavCislo(paCislo: int): void
+ dajCislo(): int

+ toString(): String
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Policko — trieda

public class Policko

{

private int aCislo;

public Policko()
{

aCislo = 0;




Policko — jePrazdne

public boolean jePrazdne()

{

return aCislo == 0;




Policko — nastavCislo

public void nastavCislo(int paCislo)

{

if (this.jePrazdne()) {
aCislo = paCislo;




Policko — dajCislo

public int dajCislo()
{

return aCislo;




Policko — toString

public String toString()
{
If (this.jePrazdne()) {
return ".";
} else {
return " + this.dajCislo();

}
}




Metoda toString

B automaticka konverzia objektov na retazce

M ak trieda nedefinuje svoju metodu toString ma
automaticku

B vrati retazcovy identifikator instancie triedy

System.out.print(policko);

String retazec = "" + policko;
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Sudoku - trieda — stara

public class Sudoku

{

private int[][] aHraciePole;




Sudoku - trieda — nova

public class Sudoku

{

private Polickol[][] aHraciePole;




Sudoku — konstruktor — stary

public Sudoku()
{

aHraciePole = new int[9][9];

}




Sudoku — konstruktor — novy

public Sudoku()

{

aHraciePole = new Policko[9][9];

‘for (int riadok = O; riadok < 9; riadok++) {

for (int stlpec = 0; stlpec < 9; stlpec++) {
aHraciePole[riadok][stlpec] = new Policko();




Sudoku —vykresliMriezku — stara

for (int[] radok : aMriezka) {
for (int policko : riadok) {
If (policko == 0) {
System.out.print(".");
} else {
System.out.print(policko);

}

}
System.out.printin();

}




Sudoku —vykresliMriezku — nova

for (Policko[] riadok : aMriezka) {
for (Policko policko : riadok) {
System.out.print(policko);

}
System.out.printin();




Sudoku — nova poziadavka

B automatickeé rieSenie Sudoku

B Pridajte metodu ries, ktora sa pokusi vyriesit
Sudoku
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Sudoku

Najjednoduchsie automaticke riesenie:

B Jednoduche pravidlo

B Ak je mnozina kandidatov poliCka jednoprvkova,
mozeme kandidata pouzit ako hodnotu policka

B Mnozina kandidatov — Mnozina vsetkych Cisel,
ktoré mozno do policka vpisat
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Sudoku — kandidati policka

36
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Sudoku — kandidati policka

blokovi
kandidati

policka
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Mnoziny kandidatov

B Mnozina riadkovych kandidatov — pre kazdy
riadok

B MnoZina stlpcovych kandidatov — pre kazdy
stipec
B Mnozina blokovych kandidatov — pre kazdy blok
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Sudoku - kandidati poliCka

B Plati:
kandidatiPolicka
stipcoviKandidati
N
riadkoviKandidati
N
blokoviKandidati
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Sudoku — kandidati policka
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Praca s mnozinami

B Genericka trieda HashSet<TPrvok>

B bez usporiadania

B nemoznost pristupit cez index

B moznost prechadzat pomocou foreach
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Trieda HashSet — rozhranie

HashSet<TPrvok>
e

+ new(): HashSet<TPrvok>
"+ add(paPrvok TPrvok): boolean )
 + remove(paPrvok TPrvok): boolean |
+ contains(paPrvok TPrvok): boolean
+ size(): int
+ isEmpty(): boolean
+ containsAll(paMnozina: HashSet<TPrvok>): boolean
+ addAll(paMnozina: HashSet<TPrvok>): boolean
+ removeAll(paMnozina: HashSet<TPrvok>): boolean
+ retainAll(paMnozina: HashSet<TPrvok>): boolean




Matematické operacie s mnozinami

B mame mnoziny A, B
B mame prvok X
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Prvok mnoziny

BxecA

If (A.contains(x))
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Mnozina je prazdna
HBA=0

If (A.ISEmpty())
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Mnozina A je podmnozinou B

HBACRBH

If (B.containsAll(A))
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Zjednotenie mnozin A a B

BAUB - C

HashSet<TPrvok> C = new HashSet<TPrvok>();
C.addAll(A);

C.addAll(B);
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Prienik mnozin A a B

BANB->C

HashSet<TPrvok> C = new HashSet<TPrvok>();
C.addAll(A);

C.retainAll(B);
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Rozdiel mnozin Aa B

BA\B-C
BA-B->C

HashSet<TPrvok> C = new HashSet<TPrvok>();
C.addAll(A);
C.removeAll(B);
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Sudoku - trieda

public class Sudoku

{

private Polickol[][] aHraciePole;

private
orivate

\orlvate

1adS
1adS

1adS

nSet<
NSet<

NSet<

nteger>|]
nteger>|]
nteger>|]

aRiadkoviKandidati:

aStlpcoviKandidati;

] aBIokoviKandidati;)




Sudoku - konstruktor

public Sudoku()
{

aRiadkoviKandidati = new HashSet<Integer>[9];
aStlpcoviKandidati = new HashSet<Integer>[9];

aBlokoviKandidati = new HashSet<Integer>[3][3];




Chyba — genericka trieda ako prvok pola

<% Sudoku

Class Edit Tools Options

|Cnmpi|e| |Undn | |Cut| |Cnp1,f | |F'aste | |Find... | |Clnse| | Source Code

10 private HashSet<Integer>[] aRiadkoviKandidati;
private HashSet<Integer>[] aStlpcoviKandidati;
private HashSet<Integer>[][] aBlokoviKandidati;

public Sudoku()
{

aRiadkoviKandidati new HashSet<Integer>[9]}
aStlpcoviKandidati new HashSet<Integer>[9];
aBlokoviKandidati = new HashSet<Integer>[3][3]:

1]

generic array creation ;




Sudoku - konstruktor

public Sudoku()

{
aRiadkoviKandidati = new HashSet[9];

aStlpcoviKandidati = new HashSet[9];

aBlokoviKandidati = new HashSet[3][3];




Varovanie

| £ Compiler Warnings

Warnings from last compilation

Mote: LikatedratVyucba\Predmetyiinformatika1i2011\prednas

Note: Recompile with -Xlintunchecked for details. |ava uses unchecked onunsafe operations.
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Sudoku - konstruktor

@SuppressWarnings({"unchecked"})
public Sudoku()

{

aRiadkoviKandidati = new HashSet[9];

aStlpcoviKandidati = new HashSet[9];
aBlokoviKandidati = new HashSet[3][3];




Sudoku — konstruktor — pokraCovanie

B naplnenie vsetkych mnozin kandidatov
hodnotami <1, 9>

H na doma
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Praca s kandidatmi

B jednoduchée riesenie — policka s jedinym

Kandidatom

B kazde policko ma trojicu mnozin kandidatov
W riadok, stipec, blok

B kandidati policka — prienik trojice

B poverime policko

S7



Rozsirenie rozhrania triedy Policko

-]

+ newlpaR: HashSet<Int.>, paS: HashSet<Int.>, paB: HashSet<Int.>): Policko
+ jePrazdne():

+ nastavCislo(paCislo: int): void
+ dajC|sIo() |nt

+ dajJedlneho Kandidata(): Integer
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Sudoku — konstruktor — pokraCovanie

for (int riadok = 0; riadok < 9; riadok++) {
for (int stlpec = 0, stipec < 9; stlpec++) {
aHraciePole[riadok][stlpec] = new Policko(
‘aRiadkoviKandidati[riadok], )
aStlpcoviKandidati|stlpec],
.aBlokoviKandidati[riadok/3][stlpec/3]




Policko — trieda

public class Policko

{

[private
private

Jprivate

asS
asS
asS

NSet<
NSet<

nSet<

nteger> aRiadkoviKandidati;
nteger> aStlpcoviKandidati;
nteger> aBlokoviKandidati;

private int aCislo;




Policko — konstruktor

public Policko(

HashSet<Integer> paRiadkovi
HashSet<Integer> paStlpcovi
HashSet<Integer> paBlokovi

aCislo = 0;

aRiadkoviKandidati = paRiadkoviKandidati;
aStlpcoviKandidati = paStlpcoviKandidati;
aBlokoviKandidati = paBlokoviKandidati;




Policko — dajJedinehoKandidata

public Integer dajJedinehoKandidata()
{
HashSet<Integer> kandidati =
new HashSet<Integer>();
Kandidati.addAll(aRiadkoviKandidati);
Kandidati.retainAll(aStlpcoviKandidati);
Kandidati.retainAll(aBlokoviKandidati);




Policko — dajJedinehoKandidata

If (kandidati.size() == 1) {
for (Integer cislo: kandidati) {
return cislo;

}
}

return null;

}




Sudoku — ries(1)

public void ries()

{

for (Policko[] riadok : aHraciePole) {
for (Policko policko : riadok) {

// riesenie pre policko




Sudoku - ries(2)

If (policko.jePrazdne()) {
Integer kandidat = policko.dajJedinehoKandidata();

If (kandidat !'= null) {
policko.nastavCislo(kandidat);




Kandidati ako trieda

Kandidati
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Kandidati — rozhranie

Kandidati

+ new(): Kandidati

+ jePrvok(paCislo: int): boolean

+ vyber(int: paCislo): void

+ prienik(paKandidati: Kandidati): void

+ toString(): String
+ dajPocetPrvkov(): int
+ dajJednehoKandidata(): int
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Kandidati — konstruktor

public Kandidati()
{

aKandidati = new HashSet<Integer>();
for (inti=1;1<=9; I++) {

aKandidati.add(i);




Kandidati — dajJednehoKandidata

public int dajJednehoKandidata()
{

for (Integer cislo: aKandidati) {
return cislo;

}

return O;




Dakujem za pozornost’




