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Wyjatki — rzucanie

Moze sie zdarzy¢, ze w czasie wykonywania programu wystepuje
okolicznos¢ nieprzewidziana (np. bfad) i trzeba ja jako$ obstuzyé.

W Javie do tego celu stuza wyjatki.

void methodThrowingExceptions(Object obj) {
if (obj == null) {
// Throws exception of NullPointerException type
throw new NullPointerException();
X
// Will not be called if obj was null
doSomethingWithObject (obj);
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Wyjatki — przechwytywanie

Wyjatki mozna przechwytywac¢ i obstugiwa¢ z dala od miejsca ich
wystapienia. J
Nie jest mozliwy powrét do miejsca wystapienia wyjatku. J
try {

// Statements which may throw exceptions
methodThrowingExceptions() ;

} catch (Exception ex) {
// Exception caught and handled here
reportException(ex);

} finally {
// Statements always executed after the try/catch blocks
freeResources() ;

<
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Wyjatki — wtasne

Mozna definiowa¢ wiasne wyjatki dziedziczace z klasy Exception lub jej
podklas.

Wszystkie wyjatki nie nalezace do klas Error i RuntimeException
rzucane przez metode musza byé¢ zadeklarowane klauzulg throws

static class PegEmptyException extends Exception {};

int pop() throws PegEmptyException {
if (top < 0) {
throw new PegEmptyException() ;

}
return S[top--1;
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Wyjatki c.d.

W instrukcji try. . .catch mozna przechwytywaé wiele wyjatkow. J
try {
A.push(i);

} catch (DiskTooBigException ex) {
} catch (DiskAlreadyThereException ex) {

} catch (WrongDiskSizeException ex) {

¥

P. Daniluk (Wydziat Fizyki) PO w. IX Jesien 2011 5/35



Asercje

Czesto podczas szukania btedéw optaca sie przerywac program, gdy pewien
warunek logiczny nie jest spetniony (np. niezmiennik petli).

// If n equals 0, AssertionError is thrown
assert n != 0;

/* If n equals O, AssertionError will be thrown
with the message after the colon */

assert n != 0 : "n was equal to zero";
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Asercje c.d.

Obstuge asercji trzeba wtaczy¢ parametrem -ea w maszynie wirtualne;j JavyJ

W NetBeans

Bon
Categories:
@ Seurces
5 Librarles Conf i [<defau|tconﬁg> H (_ New... ) ( Delete )
¥ 2 Build
@ Compiling
@ Packaging Main Class: Browse...
@ Documenting
© Run Arguments:
v <@ Application
° Wabrstan Working Directory: Browse...
@ Formatting
VM Options: [-u I (_ Customize )
(e.g. -Xms10m)
[} Run with Java Web Start
(To run and debug the application with Java Web Start, first enable Java Web Start)

( Help ) (Cancel) E——GK—-)

u]
o)
I
i
it
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Typy generyczne

Dzieki polimorfizmowi mozemy mie¢ kontenery zawierajace dowolne obiekty.J

List v = new ArrayList();
v.add("test");
Integer i = (Integer)v.get(0); // Run time error

Gdybysmy umieli powiedzie¢, ze v bedzie przechowywaé wytacznie ciagi
znakéw, wykrylibySmy problem juz podczas kompilagji.

List<String> v = new ArrayList<String>();
v.add("test");
Integer i = v.get(0); // (type error) Compile time error
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Typy generyczne c.d.

public interface List<E> {
void add(E x);
Iterator<E> iterator();

}
public interface Iterator<E> {
E next();
boolean hasNext();
}
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Klasa generyczna

Definicja
/* This class has two type variables, T and V. T must be
a subtype of ArraylList and implement Formattable interface */

public class Mapper<T extends ArrayList & Formattable, V> {
public void add(T array, V item) {
// array has add method because it is an ArraylList subclass
array.add(item) ;

Zastosowanie

/* Mapper is created for CustomList as T and Integer as V.
CustomList must be a subclass of ArrayList and implement Formattable */

Mapper<CustomList, Integer> mapper = new Mapper<CustomList, Integer>();
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Klasa generyczna c.d.

/* Any Mapper instance with CustomList as the first parameter
may be used regardless of the second one.*/

Mapper<CustomList, 7> mapper;
mapper = new Mapper<CustomList, Boolean>();
mapper = new Mapper<CustomList, Integer>();

/* Will not accept types that use anything but
a subclass of Number as the second parameter */

void addMapper (Mapper<?, 7 extends Number> mapper) {

}
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Generyczne metody

class Mapper {
// The class itself is not generic, the constructor is
<T, V> Mapper(T array, V item) {
3

}

/* This method will accept only arrays of the same type as
the searched item type or its subtypex/
static <T, V extends T> boolean contains(T item, V[] arr) {
for (T currentItem : arr) {
if (item.equals(currentItem)) {
return true;
}
}

return false;
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Generyczne intefejsy

interface Expandable<T extends Number> {
void addItem(T item);
}

// This class is parametrized

class Array<T extends Number> implements Expandable<T> {
void addItem(T item) {
}

}

// And this is not and uses an explicit type instead
class IntegerArray implements Expandable<Integer> {
void addItem(Integer item) {
}
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Java™ Platform, Standard Edition 6

Pakiety

java.applet Provides the classes necessary to create an applet and
the classes an applet uses to communicate with its applet
context.

java.awt Contains all of the classes for creating user interfaces and
for painting graphics and images.

java.awt.color Provides classes for color spaces.

java.awt.datatransfer Provides interfaces and classes for transferring data be-
tween and within applications.

java.awt.dnd Drag and Drop is a direct manipulation gesture found in
many Graphical User Interface systems that provides a
mechanism to transfer information between two entities
logically associated with presentation elements in the GUI.

java.awt.event Provides interfaces and classes for dealing with different
types of events fired by AWT components.

java.awt.font Provides classes and interface relating to fonts.

java.awt.geom Provides the Java 2D classes for defining and performing
operations on objects related to two-dimensional geome-
try.

java.awt.im Provides classes and interfaces for the input method fra-
B o]
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Java™ Platform, Standard Edition 6

Pakiety

Java.applet Provides the classes necessary to create an applet and
the classes an applet uses to communicate with its applet
context.

Jjava.awt Contains all of the classes for creating user interfaces and

for painting graphics and images.

Jjava.awt.color

Provides classes for color spaces!

java.awt.datatransfer

Provides interfaces and classes for transferring data be-
tween and within icati

Jjava.awt.dnd

Drag and Drop is a direct manipulation gesture found in
many Graphical User Interface systems that provides a
mechanism to transfer information between two entities
logically associated with presentation elements in the GUI.

Jjava.awt.event

Provides interfaces and classes for dealing with different
types of events fired by AWT components.

Jjava.awt.font

Provides classes and interface relating to fonts.

java.awt.geom

Provides the Java 2D classes for defining and performing
operations on objects related to two-dimensional geome-
try.

Java.awt.im

Provides classes and interfaces for the input method fra-
mework.

Java.awt.im.spi

Provides interfaces that enable the development of input
methods that can be used with any Java runtime envi-
ronment.

java.awt.image

Provides classes for creating and modifying images.

Jjava.awt.image.renderable

Provides classes and interfaces for producing rendering-
independent images.

java.awt.print

Provides classes and interfaces for a general printing API.

Jjava.beans Contains classes related to developing beans — compo-
nents based on the JavaBeansTM architecture.

java.beans.b Provides classes and interfaces relating to bean context.

Jjava.io Provides for system input and output through data stre-
ams, serialization and the file system.

Jjava.lang Provides classes that are fundamental to the design of the

Java programming language.

java.lang.annotation

Provides library support for the Java programming langu-
age annotation facility.

Jjava.lang.instrument

Provides services that allow Java programming language

agents to instrument programs running on the JVM
face fc
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Java™ Platform, Standard Edition 6
Pakiety
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Java™ Platform, Standard Edition 6
Pakiety
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Java™ Platform, Standard Edition 6
Pakiety
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Java™ Platform, Standard Edition 6

Pakiety
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Java™ Platform, Standard Edition 6

Istotne pakiety

java.io Provides for system input and output through data stre-
ams, serialization and the file system.

java.lang Provides classes that are fundamental to the design of the
Java programming language.

java.math Provides classes for performing arbitrary-precision inte-
ger arithmetic (Biglnteger) and arbitrary-precision deci-
mal arithmetic (BigDecimal).

java.net Provides the classes for implementing networking appli-
cations.

java.sql Provides the API for accessing and processing data stored
in a data source (usually a relational database) using the
JavaTM programming language.

java.text Provides classes and interfaces for handling text, dates,
numbers, and messages in a manner independent of na-
tural languages.
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JavaDoc

http://docs.oracle.com/javase/6/docs/api/
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Opakowania dla typéw podstawowych

Boolean | The Boolean class wraps a value of the primitive type boolean in an object.

Byte The Byte class wraps a value of primitive type byte in an object.

Character | The Character class wraps a value of the primitive type char in an object.

Double The Double class wraps a value of the primitive type double in an object.

Float The Float class wraps a value of primitive type float in an object.

Integer The Integer class wraps a value of the primitive type int in an object.

Long The Long class wraps a value of the primitive type long in an object.

Number | The abstract class Number is the superclass of classes BigDecimal, Biglnte-
ger, Byte, Double, Float, Integer, Long, and Short.

Short The Short class wraps a value of primitive type short in an object.

Automatyczne pudetkowanie
int foo = 42; // Primitive type
Integer bar = foo; /* foo is boxed to bar, bar is of Integer t:

int foo2 =

which serves as a wrapper for int */
bar; // Unboxed back to primitive type
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Klasa Integer

Atrybuty

static int | MAX_VALUE | A constant holding the maximum value an int can have, 231 —1.
static int | MIN_VALUE | A constant holding the minimum value an int can have, —231,
static int | SIZE The number of bits used to represent an int value in two's
complement binary form.

Konstruktory

Integer(int value) | Constructs a newly allocated Integer object that represents the specified
int value.

Integer(String s) | Constructs a newly allocated Integer object that represents the int value
indicated by the String parameter.
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Klasa Integer c.d.

Wybrane metody

static int bitCount(int i) Returns the number of one-bits in the two's complement binary representa-
tion of the specified int value.

byte byteValue() Returns the value of this Integer as a byte.

int compareTo(Integer anotherinteger) | Compares two Integer objects numerically.

double doubleValue() Returns the value of this Integer as a double.

float floatValue() Returns the value of this Integer as a float.

int intValue() Returns the value of this Integer as an int.

long longValue() Returns the value of this Integer as a long.

static int lowestOneBit(int i) Returns an int value with at most a single one-bit, in the position of the
lowest-order (zightmost") one-bit in the specified int value.

static int numberOfLeadingZeros(int i) Returns the number of zero bits preceding the highest-order (teftmost") one-
bit in the two's complement binary representation of the specified int value.

static int numberOfTrailingZeros(int i) Returns the number of zero bits following the lowest-order (zightmost") one-
bit in the two's complement binary representation of the specified int value.

static int parselnt(String s) Parses the string argument as a signed decimal integer.

static int signum(int i) Returns the signum function of the specified int value.

static String

toBinaryString(int i)

Returns a string representation of the integer argument as an unsigned inte-
ger in base 2.

static String

toHexString(int i)

Returns a string representation of the integer argument as an unsigned inte-
ger in base 16.

static String

toOctalString(int i)

Returns a string representation of the integer argument as an unsigned inte-
ger in base 8.

String

toString()

Returns a String object representing this Integer's value.

static String

toString(int i)

Returns a String object representing the specified integer.

static Integer

valueOf(int i)

Returns a Integer instance representing the specified int value.

static Integer

valueOf(String s)

Returns an Integer object holding the value of the specified String.
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Klasa String

Wybrane metody

char charAt(int index) Returns the char value at the specified index.

int compareTo(String anotherString) Compares two strings lexicographically.

int compareTolgnoreCase(String str) Compares two strings lexicographically, ignoring case differences.

String concat(String str) Concatenates the specified string to the end of this string.

boolean contains(CharSequence s) Returns true if and only if this string contains the specified sequence of char
values.

boolean endsWith(String suffix) Tests if this string ends with the specified suffix.

format(String format, Object... args)

Returns a formatted string using the specified format string and arguments.

static String
int

indexOf(String str)

Returns the index within this string of the first occurrence of the specified
substring.

boolean isEmpty() Returns true if, and only if, length() is 0.

int lastindexOf(String str) Returns the index within this string of the rightmost occurrence of the spe-
cified substring.

int length() Returns the length of this string.

String replace(char oldChar, char newChar) Returns a new string resulting from replacing all occurrences of oldChar in
this string with newChar.

String]] split(String regex) Splits this string around matches of the given regular expression.

boolean startsWith(String prefix) Tests if this string starts with the specified prefix.

String substring(int beginindex, int endIndex) | Returns a new string that is a substring of this string.

char] toCharArray() Converts this string to a new character array.

String toLowerCase() Converts all of the characters in this String to lower case using the rules of
the default locale.

String trim() Returns a copy of the string, with leading and trailing whitespace omitted.

static String

valueOf(Object obj)

Returns the string representation of the Object argument.
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Operacje na plikach — znak po znaku

import java.io.FileReader;
import java.io.FileWriter;
import java.io.IOException;

public class CopyCharacters {
public static void main(String[] args) throws IOException {
FileReader inputStream = null;
FileWriter outputStream = null;

try {
inputStream = new FileReader("xanadu.txt");
outputStream = new FileWriter("characteroutput.txt");

int c;
while ((c = inputStream.read()) != -1) {
outputStream.write(c);

} finally {
if (inputStream != null) {
inputStream.close();
}
if (outputStream != null) {
outputStream.close() ;

}
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Operacje na plikach — linia po linii

import java.io.FileReader;
import java.io.FileWriter;
import java.io.BufferedReader;
import java.io.PrintWriter;
import java.io.IOException;

public class CopyLines {
public static void main(String[] args) throws IOException {
BufferedReader inputStream = null;
PrintWriter outputStream = null;

try {
inputStream =
new BufferedReader (new FileReader ("xanadu.txt"));
outputStream =
new PrintWriter(new FileWriter("characteroutput.txt"));

String 1;
while ((1 = inputStream.readLine()) != null) {
outputStream.println(l);

} finally {
if (inputStream != null) {
inputStream.close();
}
if (outputStream != null) {
outputStream.close();

}
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Operacje na plikach — wejscie formatowane

import java.io.*;
import java.util.Scanner;

public class ScanXan {

public static void main(String[] args) throws IOException {
Scanner s = null;
try {
s = new Scanner(new BufferedReader(new FileReader("xanadu.txt")));
while (s.hasNext()) {
System.out.println(s.next());
}

} finally {
if (s != null) {
s.close();

¥
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Operacje na plikach — wejscie

import
import
import
import
import

public

java.io.FileReader;
java.io.BufferedReader;
java.io.IOException;
java.util.Scanner;
java.util.Locale;

class ScanSum {

public static void main(String[] args) throws IOException {

Scanner s = null;
double sum = 0;
try {
s = new Scanner(
new BufferedReader(new FileReader ("usnumbers.txt")));
s.useLocale(Locale.US);

while (s.hasNext()) {
if (s.hasNextDouble()) {
sum += s.nextDouble();
} else {
s.next();
}
}
} finally {
s.close();

}

System.out.println(sum);

formatowane c.d.
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Operacje na plikach — wyjscie formatowane

public class Root {
public static void main(String[] args) {
int i = 2;
double r = Math.sqrt(i);

System.out.print("The square root of ");
System.out.print (i) ;

System.out.print(" is ");
System.out.print (r);
System.out.println(".");

i=5;
r = Math.sqrt(i);
System.out.println("The square root of " + i + " is " + r + ".");
}
}
y
public class Root2 {
public static void main(String[] args) {
int i = 2;
double r = Math.sqrt(i);
System.out.format ("The square root of %d is %f.%n", i, r);
}
I
V.
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Standardowe wejscie/wyjscie

Klasa System

static PrintStream

err

The “standard” error output stream.

static InputStream

in

The “standard” input stream.

static PrintStream

out

The “standard” output stream.
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Zadanie 1 — Testy

Zadanie

Tworzac odpowiednie przyktady przetestuj dziatanie mechanizméw
przedstawionych na wykfadzie.

Wskazéwka

Konstrukcje niepoprawne (np. préby dostepu do atrybutéw prywatnych) po
przetestowaniu zaston komentarzem.

v
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Zadanie 2 — Uliniowienia sekwencji

Zadanie

Uzupetnij program obliczajacy uliniowienia algorytmem Smitha-Watermana
o wczytywanie sekwencji z pliku i wypisywanie uliniowienia do pliku.
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Zadanie 3 — Figury geometryczne Mkl|

Zadanie
Utworz hierarchie klas stuzaca do przechowywania informacji o figurach
geometrycznych (kwadrat, prostokat, koto, tréjkat) pozwalajaca na
wykonywanie nastepujacych operacji (tam gdzie to mozliwe):

@ obliczanie obwodu i pola,

@ obliczanie dtugosci najdtuzszego boku,

@ obliczanie promienia okregu opisanego na figurze,

@ wypisywanie informacji.
Figury znaja swoje potozenie w ukfadzie wspétrzednych.
Zaimplementuj klase pozwalajaca na przechowywanie figur (kolekcje figur)
oraz podklase tej kolekcji, do ktérej nie mozna dodac¢ figury jezeli przecina
sie ona z figura juz bedaca w kolekcji. Wykorzystaj wyjatki do obstugi
btedéw.
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Zadanie 3 — Figury geometryczne MkIl c.d.

Wskazéwki

e Figury musza umie¢ sprawdzi¢ czy sie przecinaja.

e Kazda figure da sie wpisa¢ w prostokat o bokach réwnolegtych do osi
uktadu wspotrzednych. Jezeli takie prostokaty nie przecinaja sie, to
figury tym bardziej.

@ Drzewa binarnego wyszukiwania s3 wygodne do przechowywania
porzadkowania przedziatéw. Przydadzj sie dwa, dla obydwu kierunkéw
w uktadzie wspétrzednych. Wiecej inspiracji w rozdziale 15.3
Woprowadzenia do algorytméw.
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