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REQ1 | Each account is associated with the name of its owner

(e.g., "Jim") and an integer balance that is always positive.

ReEQ2 |1 We may withdraw an integer amount ffom an account.
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public class AccountV1 {
private String owner;
private int balance;
public String getOwner() { return owner; }
public int getBalance() { return b
public —(String owner, i

this.owner = owner; this.bala alance;

}

public void withdraw(int @HOUEE !

this.balance = this.balance - amount;
}

public String toString() {

return owner + "’s current balance is: " + balance;

}
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Vorso. 2 " Approrcmated.” Repordtonts

public class AccountV2 {

public AccountV2(String owner,
BalanceNegativeException

{
balance < (

if(
TE; Cihrow newl Balance

7

int balance)
DaLallce

ondition */ Zr Jiff

throws

if ( amount < 0
throw new #+1

else ifj
throw n

else { this.balance =

asevt LS D

K;}

negatedprecondition */
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tiveException } 06{
owner; this.balance = balance; } lé °
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egativeException(); }
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public class AccountV3 {
public AccountV3(String owner, int balance) throws
BalanceNegativeException
{
if (balance < 0) { /# negated precondition x/
throw new BalanceNegativeException(); }
else { this.owner = owner; this.balance = balance; }

} [ Aaéwé“ V%%

public void withdraw(int amount) throws

if (amount < 0) { /# negated precondition x*/
throw new WithdrawAmountNegativeException(); }
else if (balance < amount) { /* negated precondition x/
throw new WithdrawAmountLloekas : 7 )
EEZs.balance = this.balance - amount;

| assert this.getBalance() > 0 : "Invariant: positive balance'"; |

WithdrawAmountNegativeException, WithdrawAmountTooLargeExceptidgn { 4Zj;

&“/9#;' L A /\’

| assert this.getBalance() > 0 : "Invariant: positive balance'"; |

| }
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public class AccountV4 {
public void withdraw(int amount) throws

WithdrawAmountNegativeException, WithdrawAmountTooLargeException

{ if (amount < 0) { /# negated precondition

*/

throw new WithdrawAmountNegativeException(); }
else if (balance < amount) { /* negated precondition =/
throw new WithdrawAmountTooLargeException(); }

else { /* WRONT IMPLEMENTATION x/
this.balance = this.balance + amount;

assert this.getBalance() > 0
owner + "Invariant: positive balance";

}

}
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public class AccountV5 ({
public void withdraw(int amount) throws

WithdrawAmountNegativeException, WithdrawAmountTooLargeExceptig

int oldBalance = this.balance;

if (amount < 0) { /» negated precondition
throw new WithdrawAmountNegativeException(); }
else if (balance < amount) { /#* negated precondition

throw new WithdrawAmountTooLargeException(); }
else { this.balance = this.balance - amount; }
assert this.getBalance() > 0 :"Invariant: positive balance";

assert this.getBalance() == oldBalance - amount

"Postcondition: balance deducted"; }
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class ACCOUNT
create
make
feature ——- Attributes
owner : STRING
balance : INTEGER
feature —- Constructors
maké(nn: STRING; nb: INTEGER)
require —-- precondition
positive _balance: nb >= 0
do
owner := nn
balance := nb
end
feature —— Commands
withdraw(amount: INTEGER)
require -- precondition
non_negative_amount: amount >= 0
affordable _amount: amount < balance

\)]

do
balance := balance - amount
ensure —— postcondition

balance_deducted: balance = old balance -

end
@NVEEEN® - class invariant
positive balance: balance > 0
end

amount
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postcond_withdraw:
acc.balance = old acc.balance - a and acc.owner = old acc.owner
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account_inv: call precond_withdraw: execute ...l

STATE:

balance > 0 acc.withdraw(a, n) 0 <aand a < balance .. acc.withdraw(a, n) IR

balance  }------ .- >‘ > L AR LR e TR >
owner e T Te
£ : :
, not (account_inv) not (precond_withdraw) . not (postcond_withdraw).
' \/

Postcondition
Violation

Precondition
Violation

Invariant
Violation

. A
"\ : t ke) :
not (precond_make) ' not (postcond_make) :
call +  precond_make: execute :

create {ACCOUNT} acc.make(a, n) .~., a>0 .- create {ACCOUNT} acc.make(a, n) -~.
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postcond_make:
acc.balance = a and acc.owner = n



