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Actor

* IHi9a59aauLans s
* uianneuetnlaedrmileliiuldsunsnau i

* i Scanner, Random
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Utility

e JusiAnpsidustatic method 1siizanl4

* g Math
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* THapanafievds g nasinezlsiuseudnsesnanall wlgiting

o 1 v 3 ni o U = A 1 ¥
— pianeng AwinldsunsuifaaiunienaRuseu 11 ldaaraieaandnana
waniinynetng eatine PaycheckProgram

— uammandau Paycheck @ wun ufallanumsaniilaausivisa
ann1s Paycheck 15 u&aasin Paycheck aaudnadld14lunanan
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Immutable class

\unaaRdus accessor wasanwing u

— fnadname String Waseudndniu String gna%193 wnnuda azlaiidu
waew maehidmsanlunana String NazdasudiaylsuasString
DALLANGA LALAE)

String name = “John”;
String uppercase = name.toUpperCase(); // name Tinaewe

a

dapuaspangtszinnil Aa aaref aasaaudnsdliiauauldaulslagly
FaarianadnAazilan

Side effect

o usapni side effect Aa wsannlAnvasfulasuANNaiuls
udiisanaziuaialilingn |y A1aasinstance variable
BRI

public class BankAccount{

public void transfer(double amount, BankAccount other){
balance = balance —amount;

other.deposit(amount); wasaAnfqulslu this

= | o G e o v
wasuAsanlslueaLansanmame
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v v [~ 6 @) a '8 dl 1
o i ldeaudndilunimiipairaqusan daguaingly
aauLansil Wi nalanuwlasazdag ulidnwsanaziuaiauio

* Wi fmnsdipeiaasiusaniil prlmltlve type \ag
waeuendsls ﬂ@vmafammiumﬁ@mmm U

* prveL9

* auyAlasumsen transfer Wuunm

public void transfer(double amount, double otherBalance){
balance = balance —amount;
otherBalance = otherBalance + amount;

} Aaudnll5umean 71
3 arnadnsumintl
v =l % a ¥
wadldFenlFaunuuil Wit W Fnduatiyll

double savingBalance = 1000; / A

myAccount.transfer(500,savingBalance);
System.out.printin(savingBalance);
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* fagnazidn wndwesluwses Niiluprimitive type wuay
Tdfinatuniauan uas laosldduduime

public void deposit(double amount){
amount = balance + amount;

\

' ¥ ° a P ¥ v ¥
} 289l Az iR masNLe finflasniama 4519 local
i o . H < ,
NN wasuAn w11 lEAN variable 3 uunlusl
1 = 1
RpanfFesnislEnie luwaen nelumsanaeAndd

U e unun 19T sunsuie
AadUAWAS

UOAITTLT 0N
. @xi@%@uﬁmﬂ?ﬁﬁ@g@ﬁiﬂmum@ma‘ﬂu Gy
public class GradeBook{
public void addStudents(ArrayList<String> names){
while(names.size()>0){

tring a_name = names.remove(0);
add(a_name);

} Aaanftaaffiuatiuazgnaufion del wazian |yl
i = My v
} nunaululdsunsuanlalinga
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public class BankAccount{

public void transfer(double amount, BankAccount
other){

balance = balance —amount;
double newBalance = other.balance +amount;
other = new BankAccount(newBalance);

a
a.transfer(100,b); bzlgg(c)e

b balance
- / =500

m”faw,ufffamjii@im refﬁ:nm b other a
Wn'ld i linean ref 4 wun _ balance
this =400
agudn b Tinlaeu b balance
LRI RIb] =500
other balance
=600
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precondition

o Fodsiifeuduisieufiusenazgnitanld flailusde Faud
* 11uusan deposit fasiuiaadlad fuauwing u
o mutlnd Avsazdeuiudouvilrenendiuly arlien159n
/**

Deposit money tothe bank account.

@param amount the amount to deposit
(Precondition: amount >=0)

*/

public void deposit(double amount){...}

* fuusangnisaniaan precondition aasiudaluiluass
— 3ananmanin throw exception 15 (aenlfFauies)

= ' A al a An My
— YraLNaNAlaf LA ANNLAS LW?’]ZD@"J’]ﬂuL?EIﬂLNﬁﬂ@NﬂLﬂQVI1N1ﬂL§‘Hﬂ
aa precondition

— ihennay f98aniadmiu java
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assertion

Public double deposit(double amount){
assert amount >=0;
balance = balance + amount;

ANNIDAN

enable/disable
M fuengdauil aanann

in enable a¢ u&dliifalse
Tsunsuazugarinau uds throw

3 AssertionError
Tsunsnlé

Java —ea MainClass

* yinlii error damuuuuil Azl dad1@iauia uagIuu

e Andnun if uds return navu aelinnals mazdul Ausuazly
WinanllsunsnRsLag




postcondition

* 'l5en return value fgnsiaq

a

* aaulandiasulinungiasnig

/**
Deposit money tothe bank account.
(Postcondition: getBalance() >= 0)
@param amount the amount to deposit
(Precondition: amount >=0)

*/

public void deposit(double amount){...}

Class invariant

I al dl | a o P <3 o v [
o Ardsniluazaanendsanasweaudngduia ludnusenaslsas
Tauanfiduasiog

* fusnFanclass invariant aAsarls wfinsalilsunsuiglion
Auet] Waugnagvise
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public class BankAccount{ walAaues BankAccount fuani

double balance;

/**

Construct a bank account with a given balance.

@param initialBalance the money in the account at the time it is open.

(Precondition: initialBalance >=0)

*/

public BankAccount(double initialBalance){
balance = initialBalance;

}
/**

Deposit money tothe bank account.
(Postcondition: getBalance() >= 0)
@param amount the amount to deposit
(Precondition: amount >=0)
*
/

public void deposit(double amount){...}

/**
Withdraws money from the bank account.
@param amount the amount to withdraw
*/

public void withdraw(double amount){...}

/**
Gets the current balance of the bank account.
@return the current balance

*/

public double getBalance(){...}
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o ndunalian 6 suRgssesuansg AgetBalance() >= 0 waua
uluau garnprecondition saswnusen udaAdanmng fiaesa
WAINUA LazNsaAgNanudn dailuaseagisailan

* avAninvariant @ lu@suusssnedlupaniiuny
/**
(Invariant: getBalance() >=0)

*/

public class BankAccount{...}

Static method

* lifasatenauiansg nganlflfies wdwusenlu utility class
azne Math

v & A = o | A N 2 o '
® A7 uLW'ﬂ@ﬂﬂf]ﬁ‘LﬂlHUIﬂﬁ 'ﬂﬁlq\TV]Lﬁ'ﬂum'ﬂuﬂﬁu\?uumﬂﬂz LA LNE
g Vv Y A ' o
DALY in&l ﬂ@ﬁiﬂLﬂ@ﬁluuﬁ"ﬂ@qu@ﬁ"ﬂ'ﬂﬂ'ﬂﬂlﬂﬂﬂﬁﬂ\i

* yanesenily static mamvinslwauduprimitive type
Wius a1 T9snaseaautans lu 1

= dg/ 2 = Dd‘
* Fanwuseadsslnnil Aesisanainnisiitenana
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msl¥nudnednuesstatic method

* lHilaw lfiesnalasunananietuda saulasunananieg)
wan 114

public class Geometry{
public static double area(Rectangle rect){

return rect.getWidth()*rect.getHeight();

}

} Wuaesanqn dasuldld wesufunisimesueslsenaeanang
Tndunu Winsendlu static iwszislesuidndesudn Rasa
Rectangle

wieldiile access/mutate daunlsiiflu static

* Udwiudnnisiudauilsaesaana Auasiusendaneaaulans Ly
AANAY U
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73 initialize static variable

o livnecls fuiiAndefault g
* Assign fn mauiia declare u

private static int x = 1000;

* annapald static initialization block

Static import

import static java.lang.System.*;
import static java.lang.Math.*;

double r = sqrt(Pl); i ldaadeueng
out.println(r); wazlAngndned u
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73 initialize instance variable
e %pn default

* 14 constructor

e @eauan default v mau declare saulsd

public class Coin{
private double value =1;

}

Al azifludefault seuairamnesuidnsuesnaiall

* l4initialization block

public class Coin{
private double value ;
static int shared;

{
value =1;
}
static
{
shared = 1;
}
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