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Java 1

 Knacchl
* Vector, Stack, Hashtable, BitSet

* IHTepdpenc
* Enumeration

YepabiHuera M.N., UMMuKH QoY



HaumHaga c Java 1.2

basoBble MHTEPPENCHI KOMNMEKLMWU B nakeTe java.util.*
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Konnekumu

* Konnekuna —HeynopAaao4veHHbIN HAbop 3/1EMEHTOB
* MuTtepdpenc Collection <E>

YepabiHuera M.N., UMMuKH QoY



NuTtepopenc Collection<E>

HemMmoaudumumpyrowme onepauyumm Moagundouvuymnpyrowime onepauum

size() add(E e)

isEmpty() addAll(Collection <? Extends E> c)
contains(Object o) remove(Object e)
containsAll(Collection<?> c) removeAll (Collection <?> c)
equals (Object o) retainAll (Collection <?> ¢)
iterator() clear()

toArray()

toArray(E[ ])

v UcknroueHuns
e UnsupportedOperationException

YepabiHuera M.N., UMMuKH QoY



[Tepebop 3neMeHTOB KOEKLNN

* ItepaTtop
* Llnkn for-each

YepabiHuera M.N., UMMuKH QoY



VITepaTtopsl

* ItTepatop — ana ob6xona KoNnekumnm
* MuTepdenc lterator <E>

e MeToa Konnekumm

Iterator<E> iterator()

YepabiHuera M.N., UMMuKH QoY



NHuTepdenc Iterator
java.util.lterator<kE>

boolean hasNext ()

Bo3sBpaiaer t rue, €Ciiv CyIIECTBYET CIIEAYIOLIUNA
3JIEMEHT, K KOTOPOMY MOKHO OOPaTUTHCS.

E next ()

Bo3Bpamaer cieayrommni 3JeMeHT. ['enepupyercs
UCKJIIOUCHUE NoSuchElementException, €Cliu
JOCTUTHYT KOHEL| KOHTEHUHEpPA.

void remove ()

Y nanger nociaeaHu MPOCMOTPEHHBINA 3JIEMEHT. DTOT
METOJ JOJDKCH BbI3BIBATHLCS Cpa3y IIOCIIC METOAA next ().

Ecnu 3T0ro He caenath reHepUupPyeTCs: UCKIFOYEHUE
IllegalStateException.

Ecnu nocie yreHus sneMeHTa Ha60p JaHHBIX U3MCHMUMIICA,

JIAHHBIN METO]I TEHEPUPYET UCKIIFOUECHUE
ConcurrentModificationException

YepabiHuera M.N., UMMuKH QoY




[IpnMep ncnonb3oBaHUA

import Jjava.util.*;
public class SimpleCollection {
public static void main(String[ ] args) {

//Wcnonb3yeM nHTepdenc, T.K. NpocTo byaem

// paboTaTb c ocobeHHocTAMM Collection

Collection<String> c = new ArraylList<String>();

for(int 1 = 0; 1 < 10; i++)
c.add(Integer.toString(i));

Iterator<String> it = c.iterator();

while(it.hasNext())

System.out.println(it.next());

YepabiHuera M.N., UMMuKH QoY



B JDK 5.0 umukn “for each”

for (String el : c){
System.out.println(el);

}

KoMnunatop npeobpasyeTt Takon LMK/ B LUK C UTEPATOPOM

YepabiHuera M.N., UMMuKH QoY
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OcobeHHOCTU NCnonb3oBaHMA MeToada
remove()

Iterator<String> it = c.iterator();
it.next(); //nponyckaem nepBbii 3NeMeHT
it.remove(); //ymanaem ero

Mpu BbI3OBe MeTopa next() uTepaTop “nepeckakumBaeT” 4epes
cnepoywwmnii 3neMeHT M BO3BpallaeT CCbIIKY Ha Hero

YepabiHuera M.N., UMMuKH QoY
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Knacc AbstractCollection<E>

AGCTpPAKTHbIN
* [lo3BONAET ObLICTPO pPeaNU30BbLIBATL KOJJIEKUNY

 Peannsauma HeusmeHAeMbIX Konnekuuin (abcTpaKTHble MeToabl -
peannsauna obA3aTesNIbHO)
e iterator()
e size()
* Peannsauna uU3MeHAEMbIX KONNeKUWWA - AOMOJIHUTENIbHO
e add(Object o)
 iterator.remove()

OcTanbHble MeTogbl UHTepdenca Collection peanusywTca npu
HeobxoaMmMoCTH

YepabiHuera M.N., UMMuKH QoY
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NHTepdencol n peannsaumm

Interfaces Hash Resizable Tree Linked Hash table +
table array list Linked list

Set HashSet TreeSet LinkedHashSet

List ArraylList LinkedList

Qleue PriorityQueue

Deque ArrayDeque LinkedList

Map HashMap TreeMap LinkedHashMap

YepabiHuera M.N., UMMuKH QoY
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NuTtepdenc List<E>

« lobaBnaeT MeToAbl, MCNOJb3yKWMe MO3ULMH dNeMeHTa B Koanekuuu (MHAEeKC)
E get(int index)
void add(int index, E element)

E set(int index, E element)
boolean addAll(int index, Collection<? extends E> c)
E remove(int index)

* [lonck Bo3BpallaeT No3nLMIo
int index0f(Object o)
int lastIndexOf(Object o)

* BbigeneHne noacnncka
List<E> subList(int fromIndex, int toIndex)

YepabiHuera M.N., UMMuKH QoY
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NuTtepdenc List<E>

 lobaBneHbl MeTOoAbl, BO3BpauwawwmMe UtTepaTop C UHTepbencom
ListIterator<E>

ListIterator<E> listIterator()
ListIterator<E> listIterator(int index)

 ListIterator<E> nossonAeT HaBuUrauumw B ABYX HaNpaBJEHUAX U
W3MEeHeHWne 3J1IeMeHTa No No3Uuuu uTepaTopa

YepabiHuera M.N., UMMuKH QoY
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ArrayList <E> un LinkedList<E>

* ArrayList <E>

* UMeeT Ha4da/lbHyl eMKOCTb, KOTOpas MoOXeT
yBe/In4nBaTbCH

e nobaB/IeHMe — B KOHeu M no no3uuumu
e yAaneHne no nosuuumu, Mo 3HAYEHU U 4Yepe3 uTepaTop

e LinkedList <E>
e nobaBneHne/ypaneHne B KOHUE U B Hayane
* eCTb 06paTHbIN UTepaTop
e eCTb onepauumn, 4Tobbl paboTaTb Kak CO CTeKOM/AeKOoM

YepabiHuera M.N., UMMuKH QoY
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Jlrto6oin MaccmB MOXKHO npeobpa3oBaTb B CMNCOK
String arr[ ] =new String[size];

List<String> list = Arrays.asList(arr);

Y Konnekuum ectb obpatHoe npeobpa3oBaHMe B MacCcuB

YepabiHuera M.N., UMMuKH QoY

17



MHO)XeCcTBa

e MHOXeCTBO — KoJiiekuuma 6e3 noBTOpAHWMXCA DN1EeMeHTOB
* IHTepdenc Set <E>
* PeannsaumnAa
HashSet<E>
TreeSet<E>
LinkedHashSet<E>

YepabiHuera M.N., UMMuKH QoY
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CpaBHeEHME 3N1EMEHTOB

MeTton Object.equals(Object object)

* PepnekcuBHocTb o0l.equals(ol)==true
 CuMmmeTpuYHOCTb 0l.equals(o2) == o02.equals(ol)
* TPAQH3UTUBHOCTb
0l.equals(o2) && o02.equals(o3) => ol.equals(o3)
* YCTONYUBOCTb
ol.equals(o2) He u3MeHAETCA, ecan 0l M 02 He M3MEHATCSH
e ObpaboTka null
ol.equals(null) == false

YepabiHuera M.N., UMMuKH QoY
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IHTepnpeTaumna onepaunmn Hag
MHO>XeCTBaMW

Ana snemeHTOB

 add (E o)
 contains (Object o)
 remove (Object o)
Ana MHOXecCTB

addAll(Collection<? extends E> c) - obbepguHeHue

retainAll(Collection <?> c) - nepecevyeHue
* containsAll(Collection <?> c) - npoBepkKa BXOXAEHMUA

removeAll(Collection <?> c) - pa3HOCTb

YepabiHuera M.N., UMMuKH QoY
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Knaccbl HashSet n TreeSet

* HashSet <E>— MHOXecCcTBO Ha OCHOBe X3l-Tabauupl
* TreeSet <E> — oTcopTupoBaHHOe MHoOXecTBO (Ha OCHOBe jJepeBa)

YepabiHuera M.N., UMMuKH QoY
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HashSet

MeTon Object.hashCode()
* YCTONYUBOCTD
hashCode() He mn3meHAeTCA, ecnn 0b6bLEKT He U3MeHseTCH

e CornacoBaHHoOCTb € equals()
ol.equals(o02) =>
ol.hashCode() == o02.hashCode()

* bbiICTpOe npeaBapuTenbHOe CpaBHeHWe obbekToB. EcauM Xxew-kogbl
pa3Hble, 06beKTbl TOYHO pa3Hble. ECnM oAMHAKOBbIE — O06LEKTH
MOTyT 6bITb pa3HbiMn (KONNIM3na), u Torga Bbi3biBaeTcAa equals()

YepabiHuera M.N., UMMuKH QoY
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[ToHUMN opraHmn3auum xaL-Tabnuu,

":-.-_ﬁ
7

YepabiHuera M.N., UMMuKH QoY
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[IlpnMep ncnonb3oBaHUA

import java.util.*;
public class SetTest {
public static void main(String [] args){
Set<String> words = new HashSet<String>();
Scanner in = new Scanner(System.in);
while (in.hasNext()){
String word = in.next();
words.add(word);

¥

System.out.println(”? ”+words.contains(”one”));

Iterator <String> iter = words.iterator();

while (iter.hasNext()){ //nopspok onpegensetcsa X3uw-QyHKLMEN
System.out.println(iter.next()); }

YepabiHuera M.N., UMMuKH QoY
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CpaBHUM

HashSet<String> set =
new HashSet<>();

set.
set.
set.
set.

System.out
//oTBeT 3

add("UBaH");
add("Mapba");
add("Netp");
add("UBaH");

.print(set.size()+

")

class Person {
String name;

}

HashSet<Person> set =

new HashSet<>();

set.add(new Person("WBaH*))
set.add(new Person("Mapba")
set.add(new Person("Nétp"))
set.add(new Person("MBaH"))

System.out.print(set.size()+
//oTBeT 4

YepabiHuera M.N., UMMuKH QoY

;
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;
;
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YnopAaano4yeHHble MHOXKECTBA

* HyXHO, 4TOObI KJ1aCC, KOTOPOMY MNpuUHagnexaT O6beKTbI,
cocTaBnawume TreeSet, peaJZin30BbiBall

* UIHTepdpenc Comparable<E>
* UNN UHTepoenc Comparator<k>

YepabiHuera M.N., UMMuKH QoY
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Nutepdpenc Comparable

int compareTo(Object 0) — ecTecTBeHHbIN NOpPAAOK

© - paBHbI
«=-» - MeHble
«+» - 6oJblle

YepabiHuera M.N., UMMuKH QoY
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[IpnMep ncnonb3oBaHUA

class Item implements Comparable<Item> {
public int compareTo(Item other){
return intNumber - other.intNumber;

private int intNumber;
private MyCl1l val;
private double s;

TreeSet <Item> tree new TreeSet<Item>();
Item t = new Item(. . .); tree.add(t);

for (Item el : tree) System.out.println(el);

YepabiHuera M.N., UMMuKH QoY
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NHuteppenc Comparator

int compare(Object ol, Object 02) —
CpaBHEHUE 3/1EMEHTOB

Knacc peanusywwmn mnHTepdenc
Comparator He cogepxuT nonen -wu
uMmeeT eAUHCTBEHHbIN MOTOA 3TO
PYHKYUOHA/BHBIU KAdcc

ObbekT Takoro Kaacca MOXHO nepefaThb B
KOHCTPYKTOp TreeSet

YepabiHuesa M.UN., UMMuKH HOPY

public interface Comparator<T: {

int compare(T ol, T 0Z);
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[TpnmMep

class ItemComp implements Comparator<Item>{
public int compare (Item a,Item b) {
MyCll vl = a.getVal();
MyCll v2 = b.getVal();
return vl.compareTo(v2);

ItemComp comp = new ItemComp();
TreeSet<Item> sortByVal = new TreeSet<>(comp);

YepabiHuera M.N., UMMuKH QoY
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Yepes 6e3bIMAHHbBIN BHYTPEHHUW Klacc

TreeSet<Item> sortByVal = new TreeSet<>(
new Comparator<Item>(){
public int compare (Item a,Item b) {
return a.getVal().compareTo(b.getVal());

)5

YepabiHuera M.N., UMMuKH QoY
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Yepes namMbaa-Bbipa>keHue

Comparator<Item> comp =
(a,b) -> a.getVal().compareTo(b.getVal());

TreeSet<Item> sortByVal new TreeSet<>(comp);

hnu
TreeSet<Item> sortByVal =

new TreeSet<>(
(a,b) ->a.getVal().compareTo(b.getVal()));

YepabiHuera M.N., UMMuKH QoY
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[lononHuUTeNbHbIE ONEpaLnmn

first() - MWMHUMaNbHbLIA 3N1EeMeHT

last() - mMakcuManbHbIM 3/1EeMeHT

headSet(Object 0) - NOAMHOXECTBO 3/1IEMEHTOB MEHbLUWUX O
tailSet(Object 0) - NOAMHOXECTBO 3/IEMEHTOB 60abWMX NGO paBHbLIX O

subSet(Object 0l, Object 02) - NOAMHOXECTBO 3J/IEMEHTOB MEHbUIMX 02 U
bonblwe nNMb0 paBHbIX 01

YepabiHuera M.N., UMMuKH QoY
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OTtobpa>keHna (KapTbl)

 OTOOpaxeHne - MHOXECTBO Map KJ/W4Y-3HadeHue npu YHUKaNbHOCTMU

K/1l04a

* WHTepdenc java.util.Map<K, V>

Knrou 1

Knwou 2

A 4

3HauveHue 1

Knwou 3

\ 4

3HayeHue 2

»
Ll

3HaveHue 1

YepabiHuera M.N., UMMuKH QoY
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MeToabl

e flocTyn
« V get(K key) - nonyyeHume 3HayeHuMa no Kkawdy unm null

e V put(K key, V value) - 3anucb KJaw4a W 3HaAYeHuUSA,
BO3BpallaeT CTapoe 3HayeHue no Kaw4dy wam null

« V remove(K key) - ypaneHue 3HayYeHuUA Mo KAw4y, BO3BpalwaeT
yOaneHHoe 3HadeHue wau null

YepabiHuera M.N., UMMuKH QoY 35



MeTo bl

* [lpoBepku
e boolean containsKey(Object k) - Hanuuyme Kiw4a
* boolean containsValue(Object v) - Hanu4ue 3Ha4vyeHUS

YepabiHuera M.N., UMMuKH QoY
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MeToabl

» dopMupoBaHUe npeacTaB/eHWI

* Set <K> keySet() - BOo3BpawaeT npeacTaB/ieHNne KapTbl B BUAE MHOXECTBa
BCeX KJKH4en.

* Collection <V»> values() -Bo3BpauwaeT npencTaBaeHne KapTbl B BUAE
KONnnekumm BCeX 3HAYEeHUM

* Set <Map.Entry<K,V>> entrySet() -BO3BpawaeT npeacTaB/eHUe KapTbl B
BuAe MHoxecTBa obbekToB Map.Entry, T.e. nap “kaw4 - 3HadeHwune”

N3 kaxdo2o npedcmabrseHUAa MOXHO yo0asname 3saemeHmsl. [lpu 5momM Kaw4u U

coomBemcmBywuyue um 3Ha4YeHUA yoanamcAa u3 kapmel. [fobabBaame HoBvie
3/1eMeHmbl Hesb3A

YepabiHuera M.N., UMMuKH QoY
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[1apbl

BHYTpeHHUIN Knacc java.util.Map.Entry <K,V>

* MeToAbl
K getKey()
V getValue()
V setValue(V value)

YepabiHuera M.N., UMMuKH QoY
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Peannsauunmn KkapT

e Xew-KapTa HashMap<E>
* KapTa-nepeBo TreeMap<E>

YepabiHuera M.N., UMMuKH QoY
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[IpnMep ncnonb3oBaHUA

Map<String, Abonent> sprav=
new HashMap<String, Abonent>();

sprav.put(”+7(863)222-22-22”,new Abonent(”’FIO”,
”address”,”tariff”,...));

Abonent a=sprav.get(”+7(863)222-22-22");

YepabiHuera M.N., UMMuKH QoY
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[IpnMep ncnonb3oBaHUA

Set <String> tel=sprav.keySet();
for (String numb : tel){
System.out.println(numb);

¥

for (Map.Entry<String, Abonent>pair : sprav.entrySet())

{
String tel = pair.getKey();

Abonent ab = pair.getValue();

YepabiHuera M.N., UMMuKH QoY
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ANropuT™Mb

Knacc Collections

 Anroputmbl ansa paboTbl C KoOJeKuUuAMU
* [lpocTble onepauuu

[lepemewnBaHue

CopTupoBka

JBONYHbLIAN MOUCK

[TONCK MUHUMYMa W MaKCUMyMa

YepabiHuera M.N., UMMuKH QoY
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[IpocTble onepaummn

e 3anosiHeHne Cnucka yKa3aHHbIM 3HAYeHUEeM
void fill(List <? super T> 1, T v)
* [lepeBOpaymBaHne cnucka
void reverse(List <?> 1)
 KonupoBaHMe M3 CNUCKA B CMUCOK
void copy(List <? super T> to, List <T> from)

YepabiHuera M.N., UMMuKH QoY
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[lepeMeLLBaHME N COPTUPOBKA

void shuffle(List <?> e)

void shuffle(List <?> e, Random r)

void sort (List<T> e)

void sort (List <T> e, Comparator <?super T> C)

YepabiHuera M.N., UMMuKH QoY
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[1BOVYHBbIN NOUCK

int binarySearch(List< ? extends T> e, T key)
int binarySearch(List< ? extends T> e, T key, Comparator <? super T> c )

YepabiHuera M.N., UMMuKH QoY
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YcTapeBLume Konnekunm

YcTapeBune Konnekuun ABAAKNTCA CUHXPOHU3IUPOBAHHLIMU
Vector <E>

Stack <E>

Dictionary <K,V>

Hashtable <K,V>

interface Enumeration <K>

YepabiHuera M.N., UMMuKH QoY
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Knacc BitSet

Knacc BitSet npegHa3HadeH agnsa paboTbl C nocnegoBaTeslbHOCTAMUM OUTOB.

Kaxaplh KOMMNOHEHT 3TOW KONNeKUUU MOXeT MNpUHMMATb byneBO 3HaveHue, KOToOpoe
obo3Ha4vyaeT, yCTaHOBAEH 6UT wan HeT.

Copepxumoe BitSet moxeT 6bITb MOgMOUUMPOBAHO cCoAepxuMbiM apyroro BitSet c

ncnonb3oBaHueMm onepaumn AND, OR umam XOR

YepabiHuera M.N., UMMuKH QoY
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Knacc Properties

Knacc Properties - npegHa3HayeH AN XpaHeEHUS
MHOXeCTBa CBOWCTB (nMapameTpoB).

JTo KapTbl ocoboro Buaa:

e KJIOM N 3HAYEeHMe ABNANTCA CTPOKaMu

e KAapTy MOXHO COXpaHWUTb B ¢ansie u 3arpysuTb U3 ¢anna

e ANA UCNOJZIb3YyEMbIX MO YMOJZIHaHUK 3HAa4YeHUN co3[aeTCH BTOpPpaA KapTa

YepabiHuera M.N., UMMuKH QoY
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MeToabl

String getProperty(String key)
String getProperty(String key, String defaultValue)

void setProperty(String key, String value)
void load(InputStream in)
void store(OutputStream out, String header)

YepabiHuera M.N., UMMuKH QoY
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