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/*
* precondition:
* 1) arr !'= null
* 2) arr.length > 0
*

3) arr contains only numbers (no NaN or tinfinity)

* postcondition: Returns the minimal element in arr
*/
public static double minl (double[] arr) {
double m = Double.POSITIVE INFINITY;

for (double x : arr) v oni'P NX 2712 'R YIN'NN
DTN 'KIN

m=(x<m?®?x : m);

return m;
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/*

r ndition: rr !'= null
preconditio a u 1 XnalTn ATINY AXIvN2

nlp'm niyrnan \ni' '22'nn atin

If ((arr.length==0) || (arr contains only NaNs))

*
*
* postcondition:
*
* returns Infinity.
* Otherwise, returns the minimal value in arr.
*/
public static double min2 (double[] arr) ({
double m = Double.POSITIVE_INFINITY;

for (double x : arr)
m= (x<m?®?x : m;

return m;
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/*

precondition: arr !'= null

Otherwise, 1if arr contains NaN - returns NaN.
Otherwise, returns the minimal value in arr.

*
*
* postcondition: If (arr.length==0) returns Infinity.
*
*

*/
public static double min3 (double[] arr) {
double m = Double.POSITIVE_INFINITY;

for (double x : arr) {

if (Double.isNaN(x))

return x; :2 NNAITN ATINY ANNIYA
m=(x<m?©?7X : m;

} n¥Z NN NIV 719'0
(NaN =y nirp)

return m;
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* precondition: true
*
* postcondition: If ((arr==null) | (arr.length==0))
* returns NaN
* Otherwise, 1if arr contains only NaN - returns Infinity.
* Otherwise, returns the minimal value in arr, ignoring any NaN.
*/
public static double min4 (double[] arr) {
if (arr == null || arr.length == 0)

return Double.NaN;

double m = Double.POSITIVE INFINITY;

for (double x : arr)
m= (x<m?®©?x : m);

return m;
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/*
* precondition: true
*
* postcondition: If ((arr '= null) &&
* (arr.length> 0) &&
* (arr contains only numbers))
* returns the minimal wvalue in arr.
* Else, the return value is undefined.
*/
public static double min5 (double[] arr) {
if (arr == null)
return O;

double m = Double.POSITIVE INFINITY;

for (double x: arr)

V777 7Y NAIAN 'TAND NN NN
m= (x<m?©?x : m);
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/**

: 197 102N 7Y VN
* Makes a deposit to the account AYi7Ion ,,,Q.J

* @pre amount > 0
* @post getBalance() == $prev(getBalance()) + amount
*/

public void deposit(double amount) {

balance += amount;
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/**

* Withdraw amount from the account

* @pre 0 < amount <= getBalance()

* @post getBalance() == $prev(getBalance()) - amount
*/

public void withdraw (double amount) ({

balance -= amount;

NTINN MIXR'NY? NP7NNN 7Y '"anion punna 71 wnnwl
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* Makes a transfer of amount from one account to the other
* @pre 0 < amount <= from.getBalance()
* @pre from != null
* @pre to !'= null
* @pre from !'=to
* @post to.getBalance() == $prev(to.getBalance()) + amount
* @post from.getBalance() == $prev(from.getBalance()) — amount
*/
public static void transfer (double amount,
BankAccount from,
BankAccount to) {
from.withdraw (amount) ;
to.deposit (amount) ;
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* Makes a transfer of amount from one account to the other
* @pre 0 < amount <= from.getBalance()
* @pre from != null
* @pre to !'= null
* @post to.getBalance() == $prev(to.getBalance()) + amount
* @post from.getBalance() == $prev(from.getBalance()) — amount
*/
public static void transfer (double amount,
BankAccount from,
BankAccount to) {
if (from '= to) {
from.withdraw (amount) ;
to.deposit (amount) ;

} 13
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BankAccount NYinv

/**

* @inv getBalance() >= 0

* @inv getAccountNumber() > 0
* @inv getOwner() !'= null

*/

public class BankAccount {
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BankAccount 'N1Q

/**
* Constructs a new account and sets its owner and identifier
*@preid > 0
* @pre customer != null
* @post getOwner() == customer
* @post getAccountNumber() == id
* @post getBalance() ==
X
/
public BankAccount (Customer customer, long id) {

accountNumber = id;
owner = customer;
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Class Diagram

BankAccount

public BankAccount(Customer customer, long id)
public void withdraw(double amount)

public void deposit(double amount)

public void transferTo(double amount, BankAccount otherAccount)
public double getBalance()
public Customer getOwner()
public double getNumber()

Aggregation

(has-a) n

Customer

public Customer(String name, String id)| *

public String getName()
public String getID()

Association

Bank

main

18




Customer np7nnn

public class Customer {
public Customer(String name, String id) {
this.name = name;
this.id = id,;
)

public String getName() {
return name,

)

public String getID() {
return id;

)

private String name;
private String id,

19



Toy Bank Program

public class Bank {

public static void main(String[] args) {

—

Customer customer]l = new Customer('Avi Cohen", ''025285244'"");

Customer customer2 = new Customer(''Rita Stein"', ''024847638"");

BankAccount accountl = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customer2, 2984);

accountl.deposit(1000);
account2.deposit(500);
accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());
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Object Diagram

(Sltu'stomer: String:
ring name: "Avi Cohen"
String id:e——

String:

"025285244"

Bank

main (...) {
customerl: ®
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Toy Bank Program

public class Bank {
public static void main(String[] args) {
Customer customer]l = new Customer('"Avi Cohen", ''025285244'");

—>  Customer customer2 = new Customer(''Rita Stein'', ''024847638");

BankAccount accountl = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customer2, 2984);

accountl.deposit(1000);
account2.deposit(500);
accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());
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Object Diagram

"024847638"

gtur_sr:omer: _ String:
'ng name- "Avi Cohen"
String id:e——
String:
"025285244"
Bank
main (...) { _
customerl: g,:':, ?Iior?}::ne String:
customer2;: *———* ) g : ' "Rita Stein"
String id:e——
} [String: ] N




Toy Bank Program

public class Bank {
public static void main(String[] args) {
Customer customer]l = new Customer('"Avi Cohen", ''025285244'");

Customer customer2 = new Customer(''Rita Stein"', ''024847638"");

—— BankAccount account]l = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customer2, 2984);

accountl.deposit(1000);
account2.deposit(500);
accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());



Object Diagram

"024847638"

" BankAccount: /C t _
owner:e > Sturisnorggzﬁe' String:
balance: 0 , Ng ' "Avi Cohen"
< String id:e——
\_ humber: 1234 \_
/BankAccount:\ String:
owner:e "025285244"
balance: 0 .
| number: 2984/‘ el
0T (oo Customer:
. , : String:
( BankAccount: customerl: String name [_q : J
customer2: *— String id: Rita Stein
DS _ e accountl: g1d.
balance: 0 < Account?: x
\number: 5678 y S G v
} [String: ] ’s




Message Sequence Chart

public class Bank {
public static void main(String[] args) {
Customer customer]l = new Customer('"Avi Cohen", ''025285244'");

Customer customer2 = new Customer(''Rita Stein"', ''024847638"");

BankAccount accountl = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customer2, 2984);

— accountl.deposit(1000);
account2.deposit(500);
accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());



Message Sequence Chart

time main accountl account2 account3
owner:e ) T owner:e ) T owner:e ) T
balance: 900 balance: 200 balance: 100
number; 1234 number: 5678 number; 2984
. 1000 _ | deposit
< @
void 500 depOSit
[ >
) void
— 100, account3 transferTo
* . 100 — | deposit
< °
< ¥ ° void
VvO1
. 300 -] withdraw
P ° 27
void




Output

public class Bank {
public static void main(String[] args) {
Customer customer]l = new Customer('"Avi Cohen", ''025285244'");

Customer customer2 = new Customer(''Rita Stein"', ''024847638"");

BankAccount accountl = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customer2, 2984);

accountl.deposit(1000); output: accountl has 900.0

account2.deposit(500); account2 has 200.0

accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());



