Enum, Number,
String
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Enum

An enum fype is a special data type that
enables for a variable 1o be a set of
predefined constants.

public enum Gender {
MALE,
FEMALE;

¥

public enum Season {
WINTER,
SPRING,
SUMMER,
FALL

3



The enum class body can include methods and other fields.

public enum Planet {
MERCURY(3.303e+23, 2.4397e6),
VENUS (4.869e+24, 6.0518€6),
EARTH (5.976e+24, 6.37814e6),

private final double mass;

private final double radius;

private Planet(double mass, double radius) {
this.mass = mass;
this.radius = radius;

}

public double getMass() {
return mass;

}

public double getSurfaceGravity() {
return G * mass / (radius * radius);

}

04




Enum example

public enum Direction {

}

NORTH(®, 1),

EAST(1, 0),

SOUTH(®, -1),

WEST(-1, 0);

private final int x;

private final int y;

private Direction(int x, int y) {
this.x = x;
this.y = y;

}

public int getX() {
return x;

}

public int getY() {
return y;

}

public void move(Direction direction) {

currentX += direction.getX();
currentY += direction.getY();




Enum

All enums implicitly extend java.lang.Enum.

All enum constants implicitly have public static
final modifier

You cannot create instance of enum with new
operator

You cannot extend enum

04



Enum

« Non static methods of enum:

©)

ordinal() - Returns the ordinal of this enumeration constant (its position in
its enum declaration, where the initial constant is assigned an ordinal of
Zero).

compareTo() - compares this enum with the specified object for order

« Static enum methods:

©)

values() — All the constants of an enum type can be obtained by calling
this method

valueOf(String name) — Returns the enum constant of the specified enum
type with the specified name

e/



Annotation

« Annotfation is a form of metadataq, provide data

about a program that is not part of the program
itself

* Annotations have a number of uses, among them:

o Information for the compiler

o Compile-time and deployment-time processing
o Runtime processing

8



Predefined Annotation Types

« @Deprecated
/>I<>I<

* explanation of why it was deprecated
*/
@Deprecated

static void deprecatedMethod() {
}

« @Qverride

@Override
int overriddenMethod() {

T WIUPPITSSVVYAITITTYS

@SuppressWarnings("deprecation™)
void useDeprecatedMethod() {

deprecatedMethod();
} :




Number



Math

Constants

Math.E Math.PI

Static methods
double abs(double d) double min(double argl, double arg?2)
float abs(float f) float min(float argl, float arg?)
int abs(int 1) int min(int argl, int arg?)
long abs(long Ing) long min(long argl, long arg?)
double ceil(double d) double max(double argl, double arg?)
double floor(double d) float max(float argl, float arg?)
double rint(double d) int max(int argl, int arg?)
long round(double d) long max(long argl, long arg?)
int round(float f)

() o]




Math

double exp(double d) double sin(double d)

double log(double d) double cos(double d)

double pow(double base, double tan(double d)
double exponent)

double sqrt(double d) double asin(double d)

double acos(double d)

double atan(double d)

double atan2(double y, double
X)

double toDegrees(double d)

double toRadians(double d)

o 12




Number classes

All of the numeric wrapper classes are subclasses of
the abstract class

BigInteger BigDecimal

Byte Double

° 13



Numbers

There are three reasons that you might use a
Number object rather than a primitive:

« As an argument of a method that expects an object (often
used when manipulating collections of numbers).

« To use constants defined by the class, such as MIN_VALUE and
MAX_VALUE, that provide the upper and lower bounds of the
data type.

» To use class methods for converting values to and from other
primitive types, for converting to and from strings, and for
converting between number systems (decimal, octal,
hexadecimal, binary).

o 014



Number methods

Convertsion Comparison

byte byteValue() int compareTo(Byte anotherByte)

short shortValue() int compareTo(Short anotherShort)

int intValue() int compareTo(Integer
anotherInteger)

long longValue() int compareTo(Long anotherLong)

float floatValue() int compareTo(Float anotherFloat)

double int compareTo(Double

doubleValue() anotherDouble)

o e15



Integer

public

public

public

public

public

public

public

static

static

static

static

static

static

static

Integer decode(String nm)

int parseInt(String s)

int parseInt(String s, int radix)
String toString(int 1)

Integer valueOf(int i)

Integer valueOf(String s)

Integer valueOf(String s, int radix)

[




Double

MAX _EXPONENT Maximum exponent a finite double variable may
have.

MAX VALUE A constant holding the largest positive finite value of
type double, (2-2°%)-219%,

MIN_ EXPONENT Minimum exponent a normalized double variable

static int

static double

static int

may have.
: MIN NORMAL A constant holding the smallest positive normal
static double 1000
value of type double, 2%,
: MIN VALUE A constant holding the smallest positive nonzero value
static double 1074
of type double, 2%,
e double NalN A constant holding a Not-a-Number (NaN) value of type
double.
: NECATIVE INFINITY A constant holding the negative infinity of
static double
type double.
Bt double POSITIVE INFINITY A constant holding the positive infinity of type
double.
static int S1ZE The number of bits used to represent a double value.

o el/



Biginteger

« handling very large integers

- provides analogues to all of Java's primitive
Integer operators

» provides operations for modular arithmetic,
GCD calculation, primality testing, prime
generation, bit manipulation

public BigInteger(String val)
public BigInteger(byte[] val)
public static BigInteger valueOf(long val)

e]8




BigInteger methods

public
public
public
public
public
public

public
public
public

public
public
public
public

BigInteger
BigInteger
BigInteger
BigInteger
BigInteger
BigInteger

BigInteger
BigInteger

add(BigInteger val)
subtract(BigInteger val)
multiply(BigInteger val)
divide(BigInteger val)
mod(BigInteger m)
pow(int exponent)

abs ()
negate()

int signum()

BigInteger
BigInteger
BigInteger
BigInteger

and(BigInteger val)
or(BigInteger val)
xor(BigInteger val)
not()




BigDecimal

« Java.math.BigDecimal class provides operations for
arithmetic, scale manipulation, rounding,
comparison, hashing, and format conversion.

« BigDecimalis immutable

public
public
public
public
public

BigDecimal(String val)
BigDecimal(BigInteger val)
BigDecimal(double val)

static BigDecimal valueOf(double val)
static BigDecimal valueOf(long val)
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BigDecimal methods

public
public
public
public

public

public
public

public
public

BigDecimal add(BigDecimal augend)
BigDecimal subtract(BigDecimal subtrahend)
BigDecimal multiply(BigDecimal multiplicand,
MathContext mc)
BigDecimal divide(BigDecimal divisor,
MathContext mc)
BigDecimal pow(int n, MathContext mc)

BigDecimal abs()
int signum()

int scale()
int precision()




Character-wrapper for char

public
public
public
public
public

public
public
public

static
static
static
static
static

static
static
static

boolean
boolean
boolean
boolean
boolean

isLetter(char ch)
isDigit(char ch)
isWhitespace(char ch)
isUpperCase(char ch)
isLowerCase(char ch)

char toUpperCase(char ch)
char toLowerCase(char ch)
String toString(char c)




Autoboxing

Autoboxing is the automatic conversion that the
Java compiler makes between the primitive types
and their corresponding object wrapper classes

Converting an object of a wrapper type (Integer) to

its corresponding primitive (int) value is called
unboxing.
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Autoboxing

« The Java compiler applies autoboxing when a

primitive value is:

o Passed as a parameter to a method that expects an object of the
corresponding wrapper class.

o Assigned to a variable of the corresponding wrapper class.

« The Java compiler applies unboxing when an

object of a wrapper class is

o Passed as a parameter to a method that expects a value of the
corresponding primitive type.

o Assigned to a variable of the corresponding primitive type.

o 024



Wrapper classes

byte Byte
short Short

int Integer
long Long
float Float
double Double
char Character

boolean Boolean

) e25



Autoboxing

Integer integer = 1; // Integer.valueOf(1)
int i = integer; // integer.intValue()
Character character = 'a’;

char c¢ = character;

Double value = 1.0;
double d = value;

Byte byteValue = null;
byte b = byteValue; // NullPointerException




Autoboxing

public static List<Integer> asList(final int[] a) {
return new AbstractList<Integer>() {
public Integer get(int i) {
return a[i];

}

public Integer set(int i, Integer value) {
Integer old = a[i];
al[i] = value;
return old;

}
public int size() {

return a.length;

}
}s




String



String

public final class String
implements java.io.Serializable,
Comparable<String>, CharSequence

« String creation

String greeting = "Hello world!";

char[] array = {'h', 'e', '1l', '1', '0'};
String helloString = new String(array);
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Working with strings

String s = "Some text";
s.length();
"Text".length();

« String concatenation

s = s.concat("Additional text");
s = "Text".concat("Another text");
s = "Text" + "Another text";

) @30




Converting string to
number

 Wrapper classes

Integer value = Integer.valueOf("1");

Double value = Double.valueOf("1.0");

* Primitive types

int value = Integer.parseInt("1");

double value = Double.parseDouble("1.0");

03]




Converting number to

string
« String

String.valueOf(1);

String.valueOf(1.0);

« Number classes

Integer.toString(1);

Double.toString(1.0);
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Letting Characters and
Substrings by Index

String text = "Niagara. O roar again!";
char aChar = text.charAt(9);
String roar = text.substring(1l, 15);

01234567 891011121314 1516 17 18 19 20 21

N[i]a]ga[r]a].] To] [r]o]a] [398']_'1.[.1
| | ]

charAt (0) charAt (9) charAt (length() ~1)

01234567 891011121314 1516 17 18 19 20 21

IN[ifafofafr[a] [ [of MCHEMEA laloa]i]n]!

substring (11, 15) 3




String methods

public

public

public

public

public

public

String[] split(String regex)
String[] split(String regex, int limit)

CharSequence subSequence(int beginIndex,
int endIndex)

String trim()

String tolLowerCase()

String toUppercCase()




Searching for Characters
and Substrings in a String

public
public
public
public

public
public
public
public

public

int
int
int
int

int
int
int
int

index0f(int ch)

index0f(int ch, int fromIndex)
index0f(String str)

index0f(String str, int fromIndex)

lastIndexOf(int ch)

lastIndexOf(int ch, int fromIndex)
lastIndexOf(String str)
lastIndexOf(String str, int fromIndex)

boolean contains(CharSequence s)




Kkeplacing Characters and
Substrings into a String

public String replace(char oldChar, char newChar)

public String replace(CharSequence target,
CharSequence replacement)

public String replaceAll(String regex,
String replacement)

public String replaceFirst(String regex,
String replacement)




Lomparing strings and
Portions of Strings

public boolean endsWith(String suffix)
public boolean startsWith(String prefix)

public int compareTo(String anotherString)
public int compareTolIgnoreCase(String str)

public boolean equals(Object anObject)
public boolean equalsIgnoreCase(String str)

public boolean matches(String regex)




String immutability
« String objects are immutable

= String is not changed:

s.concat(“big");

= Currently “s” refers to new String object that was created
during concantenation

s = s.concat(“big");

) @38



String modification
» Each String modification creates new String.

* N Strings will be created

String s = 5
for (int 1 = 0; i < n; i++) {
S 4= ll*ll;

}




StringBuilder

 Like String objects, except that they can be
modified.

« Strings should always be used unless string builders
offer an advantage in terms of simpler code or
better performance.

* If you need to concatenate a large number of
strings, appending to a StringBuilder is more efficient

StringBuilder builder = new StringBuilder();

for (int i = 0; 1 < n; i++) {
builder.append("*");

}




StringBuilder

public StringBuilder()

public StringBuilder(int capacity)

public StringBuilder(String str)

public StringBuilder(CharSequence seq)

* Length and capacity

01234567 8910112131415

G

r

e

e

t

nlglsl

|

length() = 9

capacity() = 16

public int length()

public void setLength(int newlLength)

public int capacity()

public void ensureCapacity(int minimumCapacity)
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StringBuilder methods

public
public
public
public
public
public
public

public

StringBuilder append(Object obj)

StringBuilder delete(int start, int end)
StringBuilder deleteCharAt(int index)

StringBuilder insert(int offset, Object obj)
StringBuilder replace(int start, int end, String str)
void setCharAt(int index, char ch)

StringBuilder reverse()

String toString()

W




String & StringBuilder

number String StringBuilder
Length
of words

3 0.163 0.22

4 20 0.252 50 0.373 48
5 25 0.336 75 0.39 48
6 30 0.464 105 0.463 48
7 35 0.565 140 0.591 112
15 75 1.779 600 1.125 240
20 100 2.697 1050 1.354 240
25 125 3.811 1625 1.571 240
50 250 11.45 6375 3.03 496
90 450 32.13 20475 5.419 1008
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Working with dates

* Main classes
o java.util.Date
o java.util.Calendar

« For Database
o java.sgl.Timestamp
o java.sgl.Date
o java.sgl.Time

o @45



java.util.Date

« Constructors

public Date()
public Date(long date)

e Main methods

public boolean before(Date when)
public boolean after(Date when)

public int compareTo(Date anotherDate)
public long getTime()

public void setTime(long time)

* The most part of other methods are deprecated
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Calendar

e Main methods

public static Calendar getInstance()
public final void setTime(Date date)
public final void set(int year, int month, int date)

public void set(int field, int value)

public final Date getTime()
public int get(int field)

public void add(int field, int amount);

« Constants:

o ERA, YEAR, MONTH, WEEK_OF_YEAR, WEEK_OF_MONTH, DAY_OF_MONTH,
DAY_OF_YEAR, DAY_OF_WEEK, AM_PM, HOUR, HOUR_OF DAY, MINUTE,
SECOND, MILLISECOND
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DateFormat

DateFormat dateFormat
new SimpleDateFormat("dd.MM.yyyy");

Date date = dateFormat.parse("04.06.2012");

String text = dateFormat.format(new Date());
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Task No3 — O0rme
TpeOOBaHLI

O6wue TpeboBAHMUS:

1.
2.

KoA AOAXEH ObITb OTAOOPMATUPOBAH U
COOTBETCTBOBATL Java Code Convention.

PelLLeHme NOCTABAEHHOM 30AQ4YM, AOAXKHO ObITb
PEAAM3OBAHO B KAQCCE, KOTOPbIM HOXOAMTCH B MAKETE
com.epam.firstname_lastname.java.lesson_number.tas
k_number, Hanpumep:
com.epam.anton_ostrenko.java.lesson3.task3.

KAQCC, KOTOPbIM COAEPRXMT MAIN-METOA, AOAXKEH
MMETb OCMbICAEHHOE HA3BAHME. BHYTPM mMeToAa main
CO3AQUTE ODBLEKT €r0 KAQCCA, Y KOTOPOTO BbI3OBETE
METOA, ABAFOLLIMMCA CTAPTOBbLIM AAS PELLIEHNA BALLIEU
30AQ4M.

[10 BO3MOXXHOCTU AOKYMEHTUPYUTE KOA.



Task No3 — 3azanme Nol

B YyeOHOM LLeHTpE KOMMNAHWK NPOXOAIT ODYyYEHME
CTYAEHTbI. KOXKAbIM CTYAEHT MPOXOAUT ODYYEHME MO
OMPEAEAEHHOM MHAMBUAYOABHOU MPOOTPAMME.,
[Toorpamma oby4eHmns CoOCTOUT M3 HOBOPA KYPCOB,
KOTOPbIE CTYAEHT MPOXOAMT MOCAEAOBATEABHO. KOXKAbI
KYPC MMEET OMPEAEAEHHYIO AAUTEABHOCTb.

[ToMAOXKEHUE AOAXKHO MO3BOASATH:

*  OMNPEAEAUTb OTHOCUTEABHO TEKYLLLEM ACTbI 30KOHYMA
CTYAEHT U3yYeHMe NPOrPAMMbl MAM HET.

* PACCYUTATb, CKOABKO AHEM M YHOCOB OCTOAOCH CTYAEHTY
AO OKOHYOHMUS MPOTrPAMMbI MAM CKOABKO AHEM M YOCOB
HO30A CTYAEHT 30KOHYMA U3YyYEHME MPOTPAMMbI OBYHEHMS.



1aSK NYO — CITMCOK AQHHBIX
O CTyA€HTax:

STUDENT: Ivanov Ivan
CURRICULUM: J2EE Developer
START_DATE: <yKa3aTb AQTY MOAYYEHMI 3AAQHMI>

COURSE DURATION (hrs)

1. TexHoaormg Java Servlets 16
2. Struts Framework 24

STUDENT: Petrov Petr
CURRICULUM: Java Developer
START_DATE: <yka3QTb AQTY NOAYYEHMSI 3AAQHUI>

COURSE DURATION (hrs)

1. O630p TEXHOAOTUMM Java 8
2. bubanoreka JFC/Swing 16
3. TexHoAorms JDBC 16

HenocpeACTBEHHO B KOAE CAEAYET MPOMMUCATL AQTY MOAYYEHMI AQHHOTO 30AQHMS
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Task No3 — 3azanue 1

YcaoBus:

Y4eOHbIMM CHYUTAIOTCH BCE AHM HEAEAU MPU YCAOBMU 8-MMU
4OCOBOro yyebHoro aAHg c 10 Ao 18.

BBOA/BbIBOA;:

PE3yAbTAT PACHETA BbIBECTM B KOHCOAb C YKA3AHUEM
MMEHM CTYAEHTA U M3YHOEMOM MPOTPAMMBbI,

Mpumep BbIBOAQ.

lIvanov lvan (Java Developer) - ObyyeHmne He 3aKOHYEHO.
AO OKOHYOHMA OCTAAOCH 1 A 6 4.

Petrov Petr (J2EE Developer) - Oby4yeHme 3aKOHYEHO.
[ToCA€ OKOHYAOHMS MPOLLUAO 3 Y.

Pacyet 370ro BpemeHm y4nTbiBAET AAUTEABHOCTb Y4EOHOTO
AH4A.
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Task No3 — 3azanue 1

2. BbIBECTM NOAPOOHbLIM OT4ET NO 0by4YeHmo: PUO,
paboyee Bpems (C 10 A0 18), HO3BAHME NMPOTPAMMBI,
AAMTEABHOCTb NPOrPAMMbI B HOCAX, AQTA CTAPTA,
AQTA 3A0BEPLUEHMSA, CKOABKO MPOLLAO/OCTAAOCH AO
30BEPLUEHMUS.

BbIOOP BAPUAHTA 3AMYCKA OCYLLLECTBAAETCH
BXOAALLIMM MAPAMETPOM (HET MAPAMETPA UAM
napameTp 0 — COKPALLEHHbIM BUA OTYETA, MHAYE —
NOAPOOHbIN.



lask N9 — A 0110 AHUTEABHOE

3aZaHUe

PeaAnszosarts template generator. Hanpumep,

eCTb LLABAOH: “Hello, ${name}” , u 3Ha4eHne name="Reader” ,
TemplateGenerator AoAXeH BepHYTh “Hello Reader”

“Hello, ${name}”, 1 3Ha4eHne A8 Nname He ObIAO YCTAHOBAEHO
-> Error

“${one}, ${two}, ${three}’, 3HaveHnnd one="1", two="3${2}", three

"1, ${2), 3"

LLIOBAOH M 3HOYEHMSA BBOAITLCH C KOHCOAM.
[Tprmep,

BeeauTe LLAOAOH:

“${areeting}, ${name}”

BBeAMTE MEPEMEHHLIE:

greeting=Hi, name=Petro

Pe3yabtart: Hi, Petro



TaskNo3 — Kpurepun orjeHkn

KOA NMPUAOXKEHUA AOAXKEH ObITb OTAOPMATUOOBAH B
eAMHOM CTUAE M COOTBETCTBOBATL Java Code
Convention — 1 6aAA

1oV BBINOAHEHWMM 3AAQHMI AOAXKHbBI ObITb
MCNOAb30BAHLI Numbers, Strings, Dates — 2 6aAAQ

B 30AQHMM AOAXKHbBI ObITb KOPPEKTHO BbIMOAHEHbBI BCE
NYHKTbl — 5 OQAAOB

KOA AETKO YUNTAEMbIM, B KOAE OTCYTCTBYET
«KPUBU3HAY, BCE METOAbI M MEPEMEHHbIE
MOMMEHOBAHbI MOHATHbIMW CMbICAOBBIMU MMEHOMM
— 2 OaAAQ




