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CpaBHeHUe 3/1eMEHTOB I/iITMO

® IHTepdeiicbl Comparable<T> n Comparator<T>

* OCHOBHOW MeTOp Bo3Bpawaer int (<0, == 0, > 0)
® java.lang.Comparable<T> ( x.compareTo(y) )

* @CTECTBEHHbIN NOPAAOK COPTUPOBKM

* peasin3yeTcs Npu co3aaHnm Kiacca

* peasin3oBaH B O0/IbLUMHCTBE BMOANOTEYHbIX K/1acCoB
® java.util.Comparator<T> ( c.compare(x, y) )

* N60on HEOBXOANMbIV NOPSAAOK COPTUPOBKIA

* 00bEeKT co3daeTcs No Mmepe HeobxoANMOCTH

Jéva PMNuKT, NMporpammupoBaHue, 2 ceMecTp



OGOOLWEHHbIN a/TTOPUTM COPTUPOBKMU ViTMO

1) Bblbupaem aBa anemMeHTa
2) Kak-To cpaBHuBaem - Comparable nnin Comparator
3) Mpn HeobxoANMOCTU NepemMeLlaeM 3/1eMEHTbI

® [0TOBblEe 30PEKTUBHbLIE a/TTOPUTMbl COPTUPOBKMN
+ List.sort() - stable, adaptive, iterative mergesort
® Bce, YTO HYXXHO - NpeaoCcTaBUTb METO, CpaBHEHUA

S,
—
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CopTupoBKa (ecTecTBeHHasl) I/iITMO

public class A {
List<String> list;
public void do() {
Collections.sort(list);
for (String s : list) { System.out.println(s); }
}
}

class String implements Comparable

S,
—
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CopTtupoBKa (oTaenbHbIN KOMNapaTop)

public class A {
List<String> list;
public void do() {
Collections.sort(list, new C());
for (String s : list) { System.out.println(s); }
}
}

class C implements Comparator<String> {
public int compare(String sl1l, String s2) {
return sl.length() - s2.length();

/ITMO



CopTtupoBKa (B1oXXeHHbIN static kKnacc)

public class A {

List<String> list;

public void do() {
Collections.sort(list, new C());
for (String s : list) { System.out.println(s); }

}

static class C implements Comparator<String> {
public int compare(String sl1l, String s2) {

return sl.length() - s2.length();

/ITMO



CopTupoBKa (BHYTPEHHUIA Knacc) ViTMO

public class A {

List<String> list;

public void do() {
Collections.sort(list, new A().new C());
for (String s : list) { System.out.println(s); }

}

class C implements Comparator<String> {
public int compare(String sl1l, String s2) {

return sl.length() - s2.length();

}

}

R

[ —

Java 9
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CopTtupoBKa (NToKasibHbIN KNacc)

public class A {
List<String> list;
public void do() {
class C implements Comparator<String> {
public int compare(String sl1l, String s2) {
return sl.length() - s2.length();
}
}

Collections.sort(list, new C());

for (String s : list) { System.out.println(s); }

}

(SN

[ —

Java

/ITMO
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CopTupoBka (AHOHUMHbIN K/1acc)

public class A {
List<String> list;
public void do() {
Collections.sort(list, new Comparator<String>() {
public int compare(String sl1, String s2) {
return sl.length() - s2.length();
}

1)
for (String s : list) { System.out.println(s); }

/ITMO
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CopTtupoBKa (namoga-BbipaXkeHune)

public class A {
List<String> list;
public void do() {
Collections.sort(list,
(sl, s2) -> sl.length() - s2.length());
for (String s : list) { System.out.println(s); }
}
}

/ITMO
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BBoAa-BbiBOA B Java

® java.lo
+ ABCTpaKunsa NnoToka BBOAA-BbIBOAA
+ J[laHHblE - NOTOK 6AaNTOB/CUMBOJIOB
® java.nio
+ ABCTpakumsa KaHaa n dydepa
* bydoep - XxpaHeHne JaHHbIX
+ KaHau - coegmHeHne ansa nepegayu AaHHbIX

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO

14



BBOoA-BbIBOA IIiTMO

YcTpoWncTBO
BBOAA

npaiisep OC ﬁ API i}* Mporpamma :> AP :} apanesep OC

YctponcTtso
BblBOAA
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AGCTpakuusa BBoAa-BbiBOAA ViTMO

® [1JoTOKM BBOAA-BbIBOAA
® /ICTOYHUK AaHHbIX N MPUEMHUK AaHHbIX

YcTponcTeo
BBOAA

|

apansep OC

APl  m=w ppaneep OC W

o

YcTponcteo J

— BbIBOAA

e SCa!
Java | 16




AGCTpaKuusa BBoJa-BbiBOAA

® [loTOKM BBOAA-BbIBOAA
® /ICTOYHMK AaHHbIX N MPUEeMHUK AaHHbIX

MCcTOYHUK

HOTOKBBQﬂa[::;>

[Mporpamma

—

.

NOTOK BbiIBOAA /
L

/ITMO

[MpremHuk
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MakeT java.io I/iTMO

® HanToBblE U CUMBOJIbHbIE MOTOKK AaHHbIX (I/O streams)

+ [MOTOK — nocnenoBartefibHOCTb AaHHbIX (6banToB, CUMBO/IOB,
NMPUMNUTUBHBIX TUNOB, OObEKTOB)

+ [1O0TOK BBOAdAa — AJ1A UHTEHUA OAaHHbIX N3 NCTOYHUKa
+ [1O0TOK BblBOAa — AJ14 3allMC AaHHbIX B MPUEMHUK
® Ctapbit nHTEpdenc paboTskl ¢ hannamm — knacc File

18



BanTbl U CUMBOJIbI

Integer number = 51966;

00000000 0O0OOOEOO 11001016 11111110 // big-endian
11111110 11001010 0OOCOOOCO0 0OEOOOEOO // little-endian
number.toString() // "51966" =

‘5* '1" '9'" '6' '6'’

00000000 00110101 OOCOOCOCOO 00110001 OOOCOEOO 00111001
00000000 00110110 OOOOCOCOO 00110110
number.toHexString() // "cafe"

'‘c' 'a' 'f' 'e'

00000000 01100011 OOCOCOCOO 01100001 OOOCOEOO 01100110
00000000 01100101

UTF-8 — BOM (byte order mark) '‘\UFEFF'

/ITMO
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MoToku BBOAa-BbIBOAA ViTMIO

® 5a3oBble abCTpakTHbIE KNnacchbl A/151 MOTOKOB

® Beoja v BeIBOAA

® HFanToBble N CMMBOJIbHbIE

nporpamma

java.io.Reader

peloipisien -

Java 20



java.io.InputStream I/iITMO

® abstract int read()
* NPOYUTAHHBIN GaiiT 00000000 | 00066000 | 0EEEEEEE | 160100111

+ -1 (KOHeL, NoTOKa) 11111111 | 11111111 | 11111113 | 11111111

® Int read(byte[] buf, int off, int len)

® nt available() ® pboolean markSupported()
® |ong skip(long n) ® void mark(int limit)

: void close() ® void reset()

S,
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java.io.Reader I/iITMO

® abstract int read(char[] buf, int off, int len)
+ KOMNYecTBo 6aunT

+ -1 (KoHeL, NoToKa) 00000000 | 00O 'y !

® int read() 11111111 | 114111472 | 11111111 | 11211111
+ read(buf, 0, 1)

® nt available() ® pboolean markSupported()
® |ong skip(long n) ® void mark(int limit)

: void close() ® void reset()

S,
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java.io.OutputStream I/iITMO

® abstract void write(int b)
< 3arnnchbiBaeMbIi 6anT GUuLeEaE 101600111

® void write(byte[] buf, int off, int len)

® void flush()
® void close()

23



java.io.Writer I/iITMO

® abstract write(char[] buf, int off, int len)

® void write(int ¢) bbb b
+ write(buf, O, 1)
® void flush() ® \Writer append(int c)
® void close() ® \Writer append(CharSeguence cs)

24



Interface Flushable /ITVIO

® flush() - ouncTka BHYTpPEHHero Kawa nnn bydgepa
® NaHHble cAnBaKTCA B NPUEMHUK

+ [locne BbINONIHEHNSA METOAA BHYTPEHHME Byhepbl U K3LLK
[0/HKHbI ObITb NYCTbIMU, AAaHHbIE NepeaaHbl onepaLnoHHON
cucTemMe Ans 3anmcu

25



NuTepdelic Closeable I/iITMO

® close() throws IOEXxception - ocBOOOXaAeHNEe pecypca

try {
InputStream ins = new InputStream();

ins.read();
} finally {

if (ins !'= null) ins.close();
}

Java 26



NHTepdenc AutoCloseable

® Closable extends AutoCloseable

® close() BbI3biBaeTCAa aBTOMaTU4YECKU

® O/10K try C pecypcom

try(InputStream ins = new InputStream()) {

ins.read();

¥

InputStream ins =

try(ins) {
ins.read();

new InputStream();

/ITMO

Java 9
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CnewLyanusvpoBaHHble NOTOKY - File I/ITMO

® FileOutputStream ® FilelnputStream
® FileWriter ® FileReader
01001611
11031803 FilelnputStream.rea(b P 01001011
1010101
g > FileOutputStream.write() 11011001
File 10101010
Hello, Ja File
va, pleas FileReader.read() " Hello, Ja
e, help! y FileWriter.write() \ji va, pleas
e, help!!
&

ua 28



UTeHue U 3anncCb C MOMOLLbLIO MOTOKOB I/ITMO

Java 9

FileInputStream in = new FileInputStream("in.bin");
FileOutputStream out = new FileOutputStream("out.bin");

try (1in, out) {

int c;

while ((c = in.read()) != -1) {
out.write(c);

¥

out.flush();
} catch (IOException e) {
System.err.println(e);



UTeHue n 3anncb C NOMOLLLIO MOTOKOB

try (FileReader in = new FileReader("in.txt");
FileWriter out = new FileWriter("out.txt")) {

int c;

while ((c = in.read()) != -1) {
out.write(c);

}

out.flush();
} catch (IOException e) {
System.err.println(e);

/ITMO
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CneLyanu3vpoBaHHble NMOTOKM - Array I/ITMO

® ByteArrayOutputStream ® ByteArraylnputStream

+ toByteArray() ® CharArrayReader
® CharArrayWriter

+ toCharArray()

byte[] b = s
{1,2,3,4,5,6} |ByteArraylnputStream.read) : i char[] ¢ =
Array CharArrayerter.erte()/ T e eieT

_—

L

_ Array
{.Cah.a "L, S o'y |CharArrayReader.read()  [Tbyte[1 b =
S ByteArrayOutputStream.write() //%Lnew byte[6]

L
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CneLuasim3npoBaHHble MOTOKM - String I/iITMO

® StringWriter ® StringReader
+ StringBuffer getBuffer()
+ String toString()

N
~__

StringWriter.write() StringBuffer

//

"Hello world" StringReader.readO>

S,
—
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CneLyanusvpoBaHHble NOTOKM - Pipe I/iTMO

® PipedOutputStream ® PipedlnputStream
® PipedWriter ® PipedReader

pos.connect(pis)

~.
- ~
~__

PipedOutputStream.write() /\> Pipe PipedlnputStream.read()>

-
L/// ‘ |

~__
S~

™
PipedWriterwrite() —~  Pipe PipedReader.read()
g - /

Java 33
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LLla6noH Decorator - Tepemok I/ITMO

® H/1MH C BETYMHOWN U CblIPpOM
® G/IMH C KYPUHOW TpyaKoun
® HInH ¢ macsiom

~ Pancake
® E51MH depmepcKui getPrice()
/ gettaoriesy) \
CheeseHamPancake FarmerPancake
ChickenPancake ButterPancake

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp



LLla6noH Decorator - Tepemok I/ITMO

® B/1H C BETUYMHOW U CbIPOM ® [loGaBku
® G/IMH C KYPVHOW rpyaKoit : j?rypq:‘b'
* YK-(PPU
® B/IMH ¢ Mac/om + KapToenbHOE Miope
® 5/1nH PepmMepCcKnin * CmeTaHa

® ChickenPancakeWithPicklesAndMashedPotatoes
® FarmerPancakeWithSourCreamAndOnionAndPickles

S,
—
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LLla6noH Decorator - TepeMoK

® B/1MH C BETUMHOI 1 cbipom  ® [loGaBkK
® G/IMH C KYPUHOIA rpyaKOiA - Orypubi

¥ Jlyk-chpu
® H/1MH ¢ Macnom * KapTtodpenbHoe

® 5/1nH PepmMepCcKni * CMmeTaHa

class PicklePancake extends Pancake {
Pancake base;
PicklePancake(Pancake p) { base = p; }
double getPrice() { return base.getPrice() + 30); }

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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LLla6noH Decorator - Tepemok I/ITMO

® 5/1MH C BETYMHOW U CbIPOM
® G/IMH C KYPUHOW TpyaKoun
® H/1MH ¢ Macnom
® 5/1nH PepmMepCcKni
Pancake p =

new MashedPotatoPancake(
new PicklePancake (

new CheeseHamPancake()));

p.getPrice();

® Orypupbl

® Nlyk-dopu
® KapTtoensHoe nope
® CmeTaHa

Jéva PMNuKT, NMporpammupoBaHue, 2 ceMecTp



LLIa610H Decorator I/ITIVIO

® [103BONAET A06aBNATb PYHKUNOHA/IbHOCTbL AMHAMUYECKN
® BMecTo 60/1bLLIOV nepapxmmn - HeCKO/bKO AeKopaTopoB
® C/10)KHOCTb KOHJoUrypmpoBaHuS

[ {éinterfacei?* 1 , ConcreteComponent ]
iy =l +operation() I
| +operation() | :
Decorator 1
<¥ +operation()
ConcreteDecorator 1 zf‘
-addedState
+operation()
(( +addedBehavior()

Java ®MNMUuKT, MporpammupoBaHue, 2 ceMecTp
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MOTOKU-(PUNLTPDLI - AEKOPATOPbI ViTMIO

~ilterlnputStream(InputStream)
-ilterOutpurStream(OutpurStream)
lterReader(Reader)

~ilterWriter(Writer)

+ MCXOOHbIV MOTOK = aprymMeHT KOHCTPYyKTOopa

+ MOTOK-(PUNIBTP = AeKopaTop

FilterinputStream

|
FilelInputStream |
i} p \ >

41



Motoku-cpuneTpbl - Buffered I/iITMO

e BufferedInputStream ® BufferedOutpurStream
® BufferedReader e BufferedWriter

® Eychep A19 NOBbILLEHUS NPOU3BOAUTENTbHOCTH
® BO3MOXXHOCTb NOCTPOYHOWN PabOoThI

BufferedReader

> FileReader ﬂ>

Java 42




MoToku-cpunbTpbl - LineNumber I/iITMO

e LineNumberlnpuiStream
® | iIneNumberReader extends BufferedReader
+ getLineNumber()

+ setLineNumber(int) - MeHAeT To/IbKO HOMep, He camMy CTPOKY

LineNumberReader

> FileReader ﬂ Ne >

Java 43




UTeHue U 3anncCb C MOMOLLbLIO MOTOKOB I/ITMO

try (LineNumberReader 1in = new LineNumberReader (
new FileReader("in.txt"));
BufferedwWriter out = new BufferedwWriter(
new FilewWriter("out.txt")) {
String line;
while ((line = in.readLine()) != null) {
out.write(in.getLineNumber() + ": " + line);
out.newlLine();
¥
out.flush();
} catch (IOException e) {
System.err.println(e);

Jax//a 44



M MoToKn-dmnnbTpbI - 6ANT <> CUMBOS |IiTMO

® UTeHune-3annchb B Apyrmx Koanposkax
® |nputStreamReader extends Reader
+ GanTbl B CUMBO/bI
+ new InputStreamReader(InputStream in, KoOupoBka)
® QutputStreamWriter extends Writer
+ CUMBO/1bl B 6aThI
+ new OutputStreamWriter(OutputStream out, KOOUPOBKA)

Java 45



PrintStream, PrintWriter I/ITMO

® PrintStream, PrintWriter
® print, printin — oAnH aprymMmeHT
® printf, format — ¢popmaTHas cTpoKa + aprymMeHThl

format("%c = %2%$+9./f", 'm', Math.PI);

M = +3,1415927

PrintWriter

Java 47




PrintStream, PrintWriter I/ITMO

® S[uHpnekc$] [pnaru] [pasmep] [ lpopmMaT

® %b - boolean ® %.d - decimal ® 0f - float

® 0bh - hashcode ® 950 - octal ® %e - exponent
® %t = time/date ® %h - hex ® %q - %e / %f
® %% - % ® %s - string ® %a - hex float
® %n - newline ® %:c - char

® NHpekKc — HoMep aprymeHTa ® pa3Mep — KONMYecCTBO

CMMBOJ10B

® dnarm — 3aBucAT ot dopmMmaTa o .
— rnocne 3andaTou

format("%c = %2%$+9./f", 'm', Math.PI);

&, mo= +3,1415927
Java 48



MoToku-chuneTpbl - Inflater/Deflater I/iITMO

® MOTOKN C KOMMpPeccuen

® InflaterinputStream ® DeflaterOutputStream
* GziplnputStream * GzipOutputStream
* ZiplnputStream * ZipOutputStream
" JarlnputStream " JarOutputStream

ZipOutputStream

y C-> FileOutputStream ﬂ
¢

Java 49




DatalnputStream, DataOutputStream I/ITMO

® DatalnputStream, DataOutputStream
® NPUMUTNBLI U CTPOKN < GanThbl

® MocnepoBaTeNbHOCTb MPU YTEHUN - TaKas Xe Kak npu
3anuncu:

® DataOutputStream.writelnt(int), DatalnputStream.readint()

" byte, short, long, float, double, char, boolean
" writeUTF(String), readUTF()

2ocle T el 00000000 01111111
y [ FileOutputStream ;'
¢

Java 50




Cepuanusaums o6beKToB I/iITMO

® Cepnanmsaumsa — 3anncb 06LEKTOB B BMUAE NOTOKa 6anToB
® Knaccbl ObjectOutputStream, ObjectinputStream
® VinTepdheric-meTka Serializable

® Mpwu 3anucy 06bLEKTLI 3aNMCbIBAKOTCS C NOPSAKOBLIM HOMEPOM
(serial number)

® O6bekTbl 3anncbiBaOTCS B MOTOK nepapxmyeckn (deep copy)

® O6beKT 3anncbIBAaeTCA B NOTOK TOSTIbKO OANH pas, MOTOM
MCNO/b3YETCS CChI/IKA HA HOMEpP 06beKTa

® Mpun uTeHUN OAHOTO 1 TOrO Xe 06beKTa U3 OAHOro NOTOKA, OH
BOCCTaHaB/NMBAETCS OAUH pas3

® Mpun uTEHMN 0O6BEKTA M3 ABYX NOTOKOB, 0OBEKT
BOCCTaHaB/IMBaETCS ABaX/b!

S,
—
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ObjectOutputStream, ObjectinputStream IIiTMO

® Te xe metoabl, uto 1 y DataOutputStream, DatalnputStream
* + writeObject(Object)
* + Object readObject()

® MeToabl 3annCbIBAOT/UMTALOT:
* Knacc oobekTa

cuUrHatypy knacca (3aBuUcuT OT UMeHN 1 MoAMMKaTOPOB Knacca,
nHTepdelricos, TUNOB N UMEH MOJIEN, UMEH U CUTHATYP
KOHCTPYKTOPOB 1 METO,0B)

curHaTtypa ksiacca MOXeT ObITb 3anucaHa B none serialVersionUlD

3HAYEHNs1 HeCTaTUYECKMX 1 HenepexoaHblX Nosel JaHHOoro Knacca, u
BCEX ero CyrnepK/1accoB

¢ He Cepnanusyotca nons c MogudpmkaTopamm static u transient

Y/
0’0

7
%

Y/
0’0
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Mpo6siemMbl CTaHAAPTHOW cepuannsauuu ViTMO

® Cepunanin3oBaHHbIN 06BHEKT 3aBUCUT OT BHYTPEHHEN
CTPYKTYpbI Klacca

® OObEeKTbl MOryT co3aBaTbCs B 06X04 KOHCTPYKTOPOB
® [loTeHuManbHble NPobsieMbl COBMECTMMOCTUN BEPCU
® BO3MOXHble Npo6nemMsl C:

+ NPOAO/KNTENBHOCTBLIO Cepnanmlaumm

+ HeobxoaMMON NaMATbI0 Ha cepuanm3aumio

+ HeobxoaMmou rnyomnHOWM cTeka

53



3aMeHa cTaHAAPTHOI cepuanusaumnm ViTMO

® JanaTb HecepuasimdyembiM NoNAM Mmoandukartop transient
® Peasnin3oBaTb MeTOAbl B cepunasinayemMom Kracce
+ private void writeObject(ObjectOutputStream os)
+ private void readObject(ObjectinputStream Is)
® BHYTPW 3TNUX METOA0B Bbi3bIBAOTCA METOAbI
+ 0s.defaultWriteObject()
+ is.defaultReadObject()
® CynepkKnacc He Tporaem

S,
—

Java o4



3aMeHa cTaHAAPTHOI cepuanusaumnm ViTMO

® Peaninsyem nHTepdenc Externalizable
® peasin3yemM MeToabl (MOMHbIN KOHTPO/Ib cepuaninsaumnmn)
+ writeExternal(ObjectOutput 0)
+ readExternal(Objectinput 1)
® Heob6XxoaAMMO caMOCTOATE/IbHO 0bpabaTbkiBaTh Cynepkiacce

® [1pn cepmnannsaunm BMECTO CTaHAapPTHONo MexaHmsma éyner
Bbl3BaH MeTod writeExternal, npu aecepunanusagnm -
readExternal
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KOHCO/bHbII BBOA1-BbIBO/ ViTMO

® CTaHOapTHbIE NOTOKU ® java.lo.Console
BBOJA-BblBOAA + Console ¢ =
+ InputStream System.in System.console()
+ PrintStream System.out + cons.readLine()
« PrintStream System.err * cons.readPassword()

+ cons.printf()
+ cons.format()

Java 56



Scanner

O KoHCprKTOpr

+ Scanner(File)

+ Scanner(Path)

+ Scanner(InputStream)
+ Scanner(Readable)

+ Scanner(String)

/ITMO

® Metoabl

“+ boolean haSNeXt(), Stnng neXt()

* boolean hasNextInt(), nextint()

= ....long, byte, short, float, double,
boolean, char

* String nextLine(), nextPattern()
+ void useDelimiter(String)
* void useRadix(int)

57



Scanner

Scanner scanner = new Scanner(System.1in);
List<List<Integer>> ints = new ArraylList<>();
List<Integer> intList = null;
while (scanner.hasNext()) {

String line = scanner.nextLine();

Scanner 1intScanner = new Scanner(line);

intList = new ArraylList<Integer>();

while (intScanner.hasNextInt()) {
intList.add(intScanner.nextInt());

}

ints.add(intList);

intScanner.close();

/ITMO

100 200 300 400 500
123456789
-1 -2 -3 -4 -5
987654321
45 0 -45
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Knacc java.util.Random

® public Random()

® public Random(long seed)

® nextint(), nextDouble, nextLong, nextGaussian
® [ntStream Ints()

® | ongStream longs()

® DoubleStream doubles()

/ITMO
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Interpreter ViTMO

® [/IHTepnpeTaTop A3blka As ynpaB/ieHUst NoBeAeHNeM
+ PerynsipHble BblpaxeHus

Absrract expresdons
. Client Expression
+ GopmMaTupoBaHMe CTPOK i
frtermeat
Context fearmext
IIII-'_.-"'_-"--\.\" If._.--_'\-._\
[ Client }——={ ntExpr |
I"xhﬂ__ﬂ_r__/'l ., e
AST W, N
Abstract (0 & | tE:{QrE\I
Syntax \, ( ntExprz | \ -
Tree — o Terminal MenTerminal
Expression Expression e
- i R i, i interpret interpret
[ tExpr3 | | tExprs Ulagram {context) (context)
A | thxprd | A\ Vs
e T "

P, e’
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Interpreter ViTMO

® [TpocToTa paclumpeHnsa N n3MeHeHNs A3blka
® [IpocToTa A06aB/IeHNA HOBbIX CNOCOO0B

® C/10)KHOCTb conpoBoOXAeHUA CNOXHbIX T’pPaMMaTUuK
2x(5+1)

X <«——— Nonterminal

example@gmail. '

2 +

{[H-?..ﬂ-.-EI}—E_,+—]+J@[B-IA-ED—‘.3_,+-]+'I.. 5 | | : |
Terminal
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PerynsipHble BblpaXeHuns ViTMO

® Knacc Pattern — npeacrtaBnsieT perysigpHoe BbipaeHune
® Knacc Matcher — aBmxok, NnpoBepsIOLLIMA COOTBETCTBUE
String regex = "a*b";
Pattern p = Pattern.compile(regex);
Matcher m = p.matcher("aaabbb");
boolean b = m.matches();

boolean b Pattern.matches(regex, "aaabbb");
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PerynsipHble BblpaXeHuns ViTMO

X - X
\\ -\

\Onnn - 8-puyHbin KOO (6awnT)

\xhh - 16-punyHbiM Kopo (6anT)
\uhhhh - 16-pu4yHbin Kopg (Unicode)
\t - tab

\n - newline

\r - carrlage-return

S,
—
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PerynsipHble BblpaXeHus

NoACTPOKa CUMBOJIOB
1n

Ha4aJ10 N KOHeL CTPOKWN
~lo

ua$

/ITMO

Llorem 1psum dolor sit
amet, consectetur
adipiscing elit, sed
do eiusmod tempor
incididunt ut labore
et dolore magna
aliqua
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PerynsipHble BblpaXeHuns ViTMO

CUMBOJIbHBbIV KJacc Llorem ipsum dolor sit

[bp]or amet, consectetur

e n adipiscing elit, sed

1[7dtns] do eiusmod tempor
incididunt ut Llabore

efl-n] et dolore magna
aliqua

Java 69



PerynsipHble BblpaXeHus

CUMBOJIbHbIN KJ1acC -
COKpaLuleHHoe 0603HavyeHune

\WAWA\WE\W

\d umndpa \D He undpa
\w bykBa \W He bykBa

\s npoben \S He npoben

S,
—

Java

/ITMO

Llorem 1psum dolor sit
amet, consectetur

adipiscing elit, sed
do eiusmod tempor
incididunt ut Llabore
et dolore magna
aliqua

70



PerynsipHble BblpaXeHuns ViTMO

060N CUMBON Llorem 1psum dolor sit
amet, consectetur
adipiscing elit, sed
do eiusmod tempor_
incididunt ut Llabore
et dolore magna
aliqua

. C
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PerynsipHble BblpaXeHuns ViTMO

afbTepHaTVBA Llorem ipsum dolor sit
: ¢ amet, consectetur
s(1]ec) adipiscing elit, sed

do eiusmod tempor
incididunt ut Llabore
et dolore magna
aliqua
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PerynsipHble BblpaXeHus

KBaHTU(UKATOPbI

\s.{6}\s
e.{0,2'1
S\S{0, 1}tm

/ITMO

lorem 1ipsum dolor sit
amet, consectetur
adipiscing elit, sed
do eiusmod_tempor
incididunt ut_labore
et_dolore magna
aliqua
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PerynsipHble BblpaXeHus

KBAaHTUPUKaTOPbI
s\S?m {0,1}
b. +d {1,;

et[r0]*, {0,}

/ITMO

Llorem 1psum dolor sit
amet, consectetur
adipiscing elit, sed
do eiusmod tempor
incididunt ut Llabore
et dolore magna
aliqua
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PerynsipHble BblpaXeHuns ViTMO

XKaLHOCTb Llorem 1ipsum dolor sit
. amet, consectetur
lor.z1t adipiscing elit, sed
\si\w*?1 do eiusmod tempor
o incididunt ut labore
et dolore magna
aliqua
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PerynsipHble BblpaXeHuns ViTMO

rpynnbl lorem ipsum dolor sit
. amet, consectetur
(\W+?' A adipiscing elit, sed
1 =1t do eiusmod tempor
incididunt ut labore
et dolore magna
aliqua

\w+@(\w+\. )+\w{2, }

« user@se.itmo.ru
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PerynsipHble BblpaXeHuns ViTMO

rpyAMbl Llorem ipsum dolor sit
W) . \I(L). {1, 63\2 amgt{ cqnsectgtur
( ?)_ ( {_{ 7\ adipiscing elit, sed
1=1 2=d do eiusmod tempor
1 =t 2 = incididunt ut labore

et dolore magna
aliqua
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3anucb u uteHne CSV, JSON, XML ViTVIO

e 3annchb

e printin() / format()
* UTeHne

e Scanner, StreamTokenizer, Regex
e CSV

o | cneunasibHble CUMBOJSIbI, Pa3feniMTeni, NePeHochkl CTPOK
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3anucb u uteHne CSV, JSON, XML ViTVIO

® Binding
» XML/JSON <-> Java Object (uennkom)
* HM3Kas CKOPOCTb, HACTPOIKa Ha K/iacc, MHOro namMsti, npoctas obpaboTka
* JAXB
® DOM (Document Object Model)
* XML/JSON <-> Object Tree (Graph)
* Node, Element
*  YHMBepcasibHas MoAesib, MHOIo NamMmAaTu, CpeaHsAA C/I0KHOCTb
> XML DOM
® Event/Stream
* element start / element end
* BbICOKas CKOPOCTb, Mas10 NamMAaTu, C/ioXXHee 06paboTka
» SAX, StAX
s,
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3anucb n yteHune CSV, JSON, XML

 CTaHOapTHbIe 6MONMOTEKM java

* XML
e Mmoaynb java.xml - nepemectunca B Java EE

e JSON
e javax.json.* (Java EE)

/ITMO
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3anucb n yteHne CSV, JSON, XML

® CTOpOHHME BNOBNNOTEKM
* CSV
" Apache Commons CSV
" OpenCSV
* JSON
" GSON
= Jackson
* XML
" JacksonXML
= Jakarta XML Bind

/ITMO
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Javadoc /ITMO

/**

* This 1s my class
* @author I

b S

public class MyClass {
/>I<>|<

b S

This 1s my method
* @params x just x
I @return double X

public int doubleX(int x) {
) return x * 2;

}

&avadoc -d doc *.java
)

L S
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®daiinbi u caiinoBble cUCTEMbI I/ITMO

® dansioBas cuctema ® \Windows (NTFS)
+ Katanoru + pasaenbHble FS
+ dalinbl + pasgenuTtens -\

= JKecTkume cCblku + C:\Users\student\file.txt

= CMBOJINYECKNE CCbINKM ® Linux/ UNIX / MacOS

® [1yTb K hanny + BUPTyasibHasa FS

* @bCO/MIOTHbIN (OT KOPHS) + pasgenutens - /

* OTHOCUTENbHbIV + [home/student/file.txt
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daiinbl I/ITMIO

® Knacc java.io.File - Bce onepauuu ¢ nytamu 1 doaniamu
® IHTepdhenc java.nio.file.Path

* CUMBOJINYECKNE CCbINIKN U pacLUNpPEHHble aTpnoyThbl

* a/lbTepHaTuBHble dpan/ioBble CUCTEMBI

* KOMMpoBaHWe 1 nepemelleHne aiinos

* MeToAibl 6pocaloT UCKHYEHUS

* HacTpauBaeMbl pa3fennTenb

® [MpeobpasoBaHne mexay File n Path
» File Path.toFile()
« * Path File.toPath()
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dalinosble CUCTEMbI I/ZITMO

® abstract class java.nio.file.FileSystem — pannoBas cucrema
+ MeToabl:
Iterable<Path> getRootDirectories()

Path getPath(String first, String... more)
String getSeparator()

® knacc-ytunura java.nio.file.FileSystems
FileSystem getDefault()

S,
—
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MyTu K daiinam ViTMO

® yHTepdenc java.nio.file.Path — nyTtb K channy

+ aBCOMOTHbIV / OTHOCUTENbHbIN [i\

+ MYCTON — TeKylwas AMpeKkTopus S;C

® Knacc-ytunuTta java.nio.file.Paths java
HeII!java

Path p = Paths.get("java", "Hello.java");
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AenctBusa ¢ channamun: NPoBEPKU

® Knacc-ytunuta java.nio.file.Files
boolean Files.exists(Path)
boolean Files.notExists(Path)
boolean Files.isReadable(Path)
boolean Files.isWritable(Path)
boolean Files.isExecutable(Path)

/ITMO
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PaGota c chaiinamu: createl/delete I/iTMO

Path Files.createFile(Path)
Path Files.createTempFile(String prefix, String suffix)

vold Files.delete(Path)
boolean Files.deleteIfExists(Path)
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PaboTta ¢ channamu: uTeHue n 3anucb

byte[] Files.readAllBytes(Path)
List<String> Files.readAllLines(Path)

Files.write(Path, bytel[])
Files.write(Path, Iterable<CharSequence>)

/ITMO
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Pa6oTa ¢ chaiinaMmu: YTeHme 1 3anuch I/ITMO

FileInputStream / FileReader / FileQutputStream / FileWriter
new BufferedXXX(new FileXXX(File/String)) java.io

java.nio

Files.newInputStream(Path, OpenOptions...)
Files.newOutputStream(Path, OpenOptions...)
Files.newBufferedReader(Path, Charset, OpenOptions...)
Files.newBufferedWriter(Path, Charset, OpenOptions...)

String line; YTeHMe
while ((line = reader.readLine()) != null) { }
St ring text; 3anucb

writer.write(s, 0, s.length());

Java 93
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