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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) U DnI'p NN PTIA IR WIN'n
DTN 'NIN

m=(x<m?®?x : m);

return m;
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/*

r ndition: rr !'= null
preconditio a u 1 Xnalm ATINY AXNvN2

n||7'7n ninan ni' 'N'nn aTtin

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

*
*
* postcondition:
*
* returns Infinity.
* Otherwise, returns the minimal wvalue 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, 1f 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 NAITN NTINY ANNWD
m= (x<m?3Xx :m;

} NXP NN NIY 719'0
(NaN o2y ni'p)

return m;
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/* o TIPn X J20N "WOK
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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public class BankAccount {
( public double getBalance() {

??7?

}

public long getAccountNumber (

???

}

public Customer getOwner () ({
P97

}

??°
??°
??°
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public class BankAccount {

[—

( public double getBalance () ({

return balance;

}

public long getAccountNumber () {

return accountNumber;

}

public Customer getOwner () ({

return owner; ~
}

private double balance;
private long accountNumber;
private Customer owner;

NYYN field nTW7 nwan :Nndoin
.getField () nTIMnNN NITva
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public class BankAccount {
private double balance;
private 1long accoutNumber;

private Custome owner;

}
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/**

* Makes a deposit to the account
¥ @pre 22?22222222222222222222222222222227?27?

*/
public void deposit(double amount) ({

°
LI 4
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/**

* Make a deposit to the account

* Requires that amount is non-negative

* Ensures that the balance after the operation is the

* balance before it plus the amount

*/

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

* Makes a deposit to the account

* @pre amount >0

*/
public void deposit(double amount) ({

°
LI 4
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/**

* Makes a deposit to the account

* @pre amount >0

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

public void deposit(double amount) ({

°
LI 4
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* Makes a deposit to the account

* @pre amount >0

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

*/

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

* Withdraw amount from the account

* Requires 0 < amount <= getBalance()

* Ensures that the balance after the operation is the
* balance before it minus the amount

*/

public void withdraw (double amount) {

balance -= amount;
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/**

* Withdraw amount from the account

*/
public void withdraw (double amount) {

°
LI 4
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/**

* Withdraw amount from the account
* @pre 0 < amount <= getBalance()

*/

public void withdraw (double amount) {
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* Withdraw amount from the account

* @pre 0 < amount <= getBalance()

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

public void withdraw (double 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;

30



N'X?12 NNV — |I'T

1AWN7 [IAYNNn DIDO NN2YN YUiMM?7 NISI7N 190N

nnnNnvn v '71|7]1'U N'VVO NTINN X NNWYOK
.112AYN 0N YyXani /1A

X
* Make a transfer of amount from one account to the other
* Requires ...?
* Ensures ...?
*/
public static void transfer (double amount,
BankAccount from,
BankAccount to) {
from.withdraw (amount) ;
to.deposit (amount) ;
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* Make a transfer of amount from one account to the other
* Requires 0 < amount <= from.getBalance()
* Ensures that amount has been deducted the ‘from’ account and added to
* the ‘to’ account
*/
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 the current account to
* the other one
*/
public void transferTo (double amount,
BankAccount other) {
other.deposit (amount) ;
balance -= amount;
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/**
* Make a transfer of amount from other to the current account

*/

public void deposit(double amount, BankAccount other) {

other.withdraw (amount) ;
balance += amount;
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* @inv getBalance() >= 0

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

*/

public class BankAccount ({

36



BankAccount 'N1Q

/**

* Constructs a new account and sets its owner and identifier

*/

public BankAccount (Customer customer, long id) {
accountNumber = id;
owner = customer;
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/**

* Constructs a new account and sets its owner and identifier
*@preid >0
* @pre customer !'= null

*/

public BankAccount (Customer customer, long id) {
accountNumber = id;
owner = customer;
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/**
* 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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