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postcondition:

*
*
*
* If ((arr.length==0) || (arr contains only NaNs))
* 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:
1) arr '= null
2) arr.length > 0
3) arr contains only numbers (no NaN or +infinity)

* postcondition: Returns the minimal element in arr
*/
public static double minl(double[] arr) {

double m = Double.POSITIVE INFINITY;

for (double x : arr) v oni‘E XK PTR N'R YIn'nn
m=(x<m?x :m; oTEn 'NIn
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precondition: true

postcondition: If ((arr==null) |
returns NaN
Otherwise, if 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;

(arr.length==0))

double m = Double.POSITIVE INFINITY;

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

return m;

(NaN -2 naw 719'0) 3 AT

precondition: arr != null

Otherwise, if 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;
m=(x<m?zx:m);
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return m;
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* Makes a deposit to the account Axon viva

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

public void deposit(double amount) {

balance += amount;

(precondition X%7%7) 5 xnarT

/*

* precondition: true

*

* postcondition: If ((arr '= null) &&

* (arr.length> 0) &&

* (arr contains only numbers))
* returns the minimal value in arr.

* Else, the return value is undefined.

*/
public static double min5 (double[] arr) {
if (arr == null)
return 0;

double m = Double.POSITIVE INFINITY;

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

wn?'-n nTIRS

/**

* Withdraw amount from the account

* @pre 0 < amount <= getBalance()

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

*/

public void withdraw(double amount) {
balance -= 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) ;

BankAccount 'N1a

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

accountNumber = id;
owner = customer;

BankAccount Mminv

/**

* @inv getBalance() >= 0

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

*/

public class BankAccount {

Class Diagram

BankAccount

public BankA long id)
public void withdraw(double amount)
public void deposit(double amount)
public void transferTo(double amount, B:
public double getBalance()

public Customer getOwner()

public double getNumber()
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Customer
Bank

N'X712n NovnNn

NINMAR'T NITYA 17U NIDINN N2V DX XM
NI'VVO NINMAN'T

72N NRIYA NIF7NNRA 2 D'ON'A XN 5
NIMAXIT NINAR'T

nx" N2 Ndwwnn ¢ NRNINNNIIN'TD =
D'OPAIND 2¥N
N Y'nIN W IR

public Customer(String name, String id)| *
public String getName() main
public String getID()




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);
BankA 2 = new BankA 2, 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());

Customer n7'7nnn

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;

Toy Bank Program

public class Bank {
public static void main(String[] args) {
Customer customer] = new Customer("Avi Cohen", "025285244");
—  Customer customer2 = new Customer("'Rita Stein", ""024847638");
BankAccount accountl = new BankAccount(customerl, 1234);
BankA 2 = new BankA 2, 5678);
BankAccount account3 = new BankAccount(customer2, 2984);

accountl.deposit(1000);

account2.deposit(500);
L.transferTo(100, a

account2.withdraw(300);

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

Object Diagram

Bank

main (...) {
customerl: *—

Toy Bank Program

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

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

——— BankAccount accountl = new BankAccount(customerl, 1234);
BankA 2 = new BankA 2, 5678);
BankAccount account3 = new BankAccount(customer2, 2984);

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

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());
System.out.println("account2 has " + 2.getBal i

Object Diagram

Bank

main (...) {
customerl: *—
customer2: *—

Customer:




Message Sequence Chart

public class Bank {

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

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

BankAccount accountl = new BankAccount(customerl, 1234);
BankA 2, 5678);
BankAccount account3 = new BankAccount(customer2, 2984);

2 = new BankA

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

[y r—
BankAccount:
owner:

balance: 0

number: 1234

(BankAccount)
BankAccount:

number: 2984

Bank

main (...) {

Customer:

14 N b :
BankAccount: | String names
—_— customer2: *— String id:
owner: L accountl: g1d:

balance: 0 2

number: 5678

% account3:

Output

public class Bank {

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

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

BankAccount accountl = new BankAccount(customerl, 1234);
BankA 2, 5678);
BankAccount account3 = new BankAccount(customer2, 2984);

2 = new BankA

accountl.deposit(1000);

account2.deposit(500); output: accountl has 90

2 has 200.0

LtransferTo(100, a
account2.withdraw(300);

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

Message Sequence Chart

e main accountl account2 account3
owner: owner: owner:
balance: 900 balance: 200 balance: 100
number: 1234 number: 5678 number: 2984
1000 deposit
void 500 = deposit
=
void [
e 100, account3 —— transferTo .
100 [ ] deposit
=
= void [
voi |
300 [, | withdraw
I 27
- void




