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fixed during the exam: In the Tester class, replace b with a

NP7NNA W'y nnaiT |7
In the lines marked with *. H I

In addition,

public class Tester{
public static void main(String[] args) {
and b=bbb LastAccessList<String> 1lst = new LastAccessList<>();
1st.add("a");
SleepServices.sleep();
1st.add("b");
SleepServices.sleep();
System.out.println("(1) a 1st.getTimestampForItem("a"));
System.out.println("(2) b " + lst.getTimestampForItem("b"));
1st.get(9);
SleepServices.sleep();

assume a==aaa

+

*System.out.println("(3) b " + lst.getTimestampForItem("b"));
System.out.println("(4) b " + 1lst.getTimestampForItem("b"));
*1st.add("b");

*System.out.println("(5) b " + 1lst.getTimestampForItem("b"));
System.out.println("(6) b " + 1lst.getTimestampForItem("b"));

SleepServices.sleep();
System.out.println("(7)
SleepServices.sleep();
*System.out.println("(8) b " + lst.getTimestampForItem("b"));
System.out.println("(9) b " + 1lst.getTimestampForItem("b"));

+ lst.size());

:NIN 17/01/2020 14:18:15 "IN N'12INN DX 1IAY YRIann NA2INN 099

(1) aaa : 17/01/2020 14:18:15
(2) bbb : 17/01/2020 14:18:25
(3) aaa : 17/01/2020 14:18:35
(4) bbb : 17/01/2020 14:18:25
(5) aaa : 17/01/2020 14:18:45
(6) bbb : 17/01/2020 14:18:25
(7) 3

(8) aaa : 17/01/2020 14:18:45
(9) bbb : 17/01/2020 14:18:25
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fixed during the exam: In the Tester class, replace b with a
In the lines marked with *.
In addition,
assume a==aaa
and b=bbb
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@ imp_inwv: size() »= lasthAccessMap.size()
public class Lasthccesslist JHREE ] Rk g S
private /*** Q1 **¥*) ]acthAccesshap;

private Date getCurrentDate() {
return new Date();

¥

private void setTimestampForItem(T item) {
lastlccessMap.put {item, getCurrentDate());

¥

public Lastlccesslist() {
this.lastAccessMap = new HashMap();

¥

F*¥ @post lcontalns (item) implies %ret == null */
public Date getTimestampForltem{T item) {
return lastAccessMap.get (item);

¥

goverride
A¥ @post: %ret == true implies getTimestampForItem{o)] == current date*/
public boolean contains(Object o) { f#*%* Q2 **x; }

goverride
F¥* fpost: getTimestampForItem{o) == current date, where o is the object in the
index place */
public T get{int index) {
/f lmplementation is not prowvided, assume itfs correct

¥

goverride
F¥ @post: size() == prewvisize) + 1

@post: getTimestampForItemie) == current date */
public boolean add(T e) { FREE (7 kg 1

g@override
public int size() { J*** Q4 **%; 1
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public class LastAccessList<T> extends ArrayList<T>{ //op 1
private Map<T, Date> lastAccessMap;

}

public class LastAccesslList<T, Date> extends ArraylList<T>{ //op 2
private Map<T, Date> lastAccessMap;

}

public class LastAccessList<T, S> extends ArraylList<T>{ //op 3
private Map<T, S> lastAccessMap;

}

public class LastAccessList<T> extends ArraylList<T>{ //op 4
private Map<T, S> lastAccessMap;

}

public class LastAccesslList extends ArraylList<T>{ //op 5
private Map<T, Date> lastAccessMap;

}

public class LastAccessList extends ArraylList<T, Date>{ //op 6
private Map<T, Date> lastAccessMap;

}

public class LastAccessList extends ArrayList<T, S>{ //op 7
private Map<T, S> lastAccessMap;

}

public class LastAccessList extends ArraylList<T>{ //op 8
private Map<T, S> lastAccessMap;

?LastAccessList nP'7nnN wINmM7 NN'RNN NIYOIND [N IT'R NI N2I0VN NAIYNA NNa
1 nwoIxR X
20%OIN A
3N¥9IX A
4 axoIx LT
5nwoIx .n
6 n'¥oIN
7 N'X9IX
8 n'yoIx .n
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public boolean contains(Object o) { //opl

yo

public boolean contains(Object o) { //op2

if (!lastAccessMap.containsKey(o)) { return false; }
setTimestampForItem((T)o);
return true;

setTimestampForItem((T)o);
return super.contains(o);

NI NAI0N NIYN '\
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the second implementation violates the invariant of the class.
If we keep calling contains method with elements that are not kept in the list, the size of the Hashmap will eventually exceed the size of the list 
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Sticky Note
this option was also accepted with an appropriate explanation. If you use inherited methods that were not overridden, like remove, can update the list without updating the map. 


/* 1 */
/* 2 */
/* 3 */
/* 4 */
/* 5 */
/* 6 */
/* 1%
/* 2%/
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:add NIN'WN WInm NN 120, NINAN TN DNIY an

if (! lastAccessMap.containsKey(e)) {
if (! this.contains(e)) {
setTimestampForItem(e);

return super.add(e);

return this.add(e);

}
I N2N 91X add NN'WR NN WnNn'? DNNNA ,XNAIT? DX

if (! lastAccessMap.containsKey(e)) {
if (! this.contains(e)) {
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The inherited implementation of ArrayList will indeed return 3.
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List<String> anotherList = new LastAccessList<>();

anotherList.add("a"); //$

SleepServices.sleep();

anotherList.add("b");

SleepServices.sleep();

LastAccessList<String> castList = (LastAccessList<String>) anotherList; //*
System.out.println("(1) a " + castList.getTimestampForItem("a")); //#
System.out.println("(2) b " + castList.getTimestampForItem("b"));

AWK Tester NYDINNI,DTINN '971 NIYATA '97 |'PN |9IN2 NWNINN LastAccessList > ninan
NI NIVA NAIYNA '\7N2 .W1TID N1 N1'NAN N7'NNA NXain

;7NN

N7'NN>'7n NNTAIN NN'A anotherlist DX TaIY N'NY IND 21T TAWI LY 790700 TN
LastAccessList<String> 1In2

AT nm'nn oipna 0'- null 10'9T (2) 1 (1) NI0STN IR ,YI 79npNn TIign A

* 2 mnionn MIwN 7721 79npnn X7 Tign A
* 2 NMIonn MIYA DX AT NIRAY 7T IR 790700 Tign

# 1 NInIonn NMIYA XM T IRAY PINT R 790700 TIign .0

S 2 NINIoNN NMIYA DX AT NIRAY 7T TR ,790m Tipn .
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all the methods are invoke by the dynamic type.
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Sticky Note
casing is fine, because LastAccessList extends List
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aggregation enables code reuse
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Sticky Note
This is also OK.
If we extend HashMap, we can still have the LastAccessList class have only one generic parameter (extends LastAccessList<T> extends HashMap<T, Date>)
The rest of the code is OK - we can add the get(int i) and add(T t) methods.
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public class LastAccessList  /*** Q1 ***/
// previous code here

public class LastAccessIterator implements Iterator<T>{
Iterator<T> it;

public LastAccessIterator() {
it = lastAccessMap.keySet().stream()
.sorted((x,y) ->
lastAccessMap.get(x).compareTo(lastAccessMap.get(y)))

.collect(Collectors.toList())
.iterator();

}

@0verride
public boolean hasNext() { return it.hasNext(); }

@0verride
public T next() { return it.next(); }

}

public Iterator<T> getAccessOrderIterator(){
return new LastAccessIterator();

}

}
date 019'0n DMA'® NN |1 DI Comparable pwann N Nwnnn Date nz7nnn D 1NN
JIWKRAN 12'RN 1IN AN 0DTRIMN \IRDN DAY
70NN N2INN DX 09T NN

public static void main(String[] args) {

LastAccesslList<String> 1st = new LastAccessList<>();
lst.add("aaa");

SleepServices.sleep(10);

lst.add("bbb");

SleepServices.sleep(10);

1st.add("bbb");

Iterator<String> it = lst.getAccessOrderIterator();
for (; it.hasNext(); ) {

System.out.print(it.next() + " ");

}

AN NIvN NN \na

frifal}
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@Override
throw
}

@0verride
throw
}

@0override
throw
}

public T get(int index) {
new Exception("Unsupported Operation");

public T get(int index) {
new RuntimeException("Unsupported Operation");

// v-1

public T get(int index) throws Exception{ // v-2
new Exception("Unsupported Operation");

[/ v-3

1NN 77900 NOYITA NP7NNN 7w TIpnw ) get 7w D'7n win'mn DX ONT7 N D'wiIn'n 17'K2
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v-31v-1j, .0
v-31v-2 i L
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Sticky Note
v1 doesn't compile.
v2 is not a valid overriding since it adds an Exception to the get method.
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It doesn't matter if A has methods
 or not, or if the fields are final. 
This implementation creates a mutable class (based on the Rectangle example in the lecture):

public class A{
	private final int[] arr;
	public A(int arr){
		this.arr = arr;
	}
}

lenadankin
Highlight
This was accepted in the group appeal. Many student assumed not having methods means not having constructors. 
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SetgkFkEkksy genSet = ********;
Set<?> jokerSet = genSet;
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public class A {
private int i, j;

public A(int i, int j) {
this.i = i;
this.j = j;

¥

// the rest of the code is not provided

@0verride
public boolean equals(Object obj) { return true; }

public static void main(String[] args) {
Set<A> s = new HashSet<>();
s.add(new A(3, 1));
s.add(new A(1, 3));
s.add(new A(3, 1));
s.add(new A(2, 1));
System.out.println(s.size());

¥
}
121NN LA NP7 W DIYA D'YINMY? NIONTNNN NRYL 1901 |70
TR 9'oIn? 0 [N, manw X7 A% ovpn Tign A
XTI 702 NAIWNN ANIR DR DNTNNA 0770 INIR 1Y 01070 .'00'MI0T KIN A YW Tizn .2
first 2. corrected to: A4 n'71ma hash n nbav 1A .2

Deterministic - each execution of the code gets the same output
4 09T NIV A %Y win'm o' 11 nyu

3 09TI' NIy A 7w wimm 0"y 12 Ny
.2 09TI' NI A 7Y winm 0" 13 Ny
1 09T NIy A 7w wimm 0y 14 Ny

NIM NAIVN NMIYNN NX NN

7mn
MPIN? T Nwo N X
MPDIN72Myo 0 A
MDIX?3No i a2
MDIX74 o T
JD1 X7 NIYO MY NIt N

12121 X7 NNYO Wit nintye
1101 Niyon '
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first 2. corrected to:
Deterministic - each execution of the code gets the same output
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To get the code print 4: add a static field that count the number of calls to the hashCode method, and return this value as a hashCode. This will create different hashCodes 
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public class Car {

private int year;
private Engine engine = new Engine(this);

public Car(int year) { this.year = year; }

public class Engine{
public Car car;

public Engine(Car car) { this.car = car;

public int f() { return year; }
}

public static void main(String[] args) {
Car c1 = new Car(1960);
Car c2 = new Car(1970);
c2.engine.car = cl.engine.car; // *
System.out.println(c2.engine.f()); // **

NI N2I0N NAIYNA /AN 7RaN N2INN NN ' nn

7mn
J M NX7'onip NRAY W' X
ST iva anonip nkaw v A
0172 09TI' K721 ** Mwa nXAY AT A
1960 097"l NN%¥N2 0O'NON N'DINN DX . T
1970 097"l NN7¥NA D'NON N'IDINN DX .0
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public class A {
public int i = 1;
public void foo() { System.out.println(i);

public class B extends A {
private int i = 3; /1*

public static void main(String[] args) {
A a = new B();
a.foo(); [/ **
((B) a).foo();  //***

}
}
NI NAIVN NAIYNA /AN 7AKAN NN2INN NXNA AP N
;7
11 no's™ n'INN  .X
13 noom nIMn A2
31 o' T N'INN .2
33 ho'wm NN T
* 2 NINIoNN MY N'Y7'9n17 XY NNty .0

AN 7y NoyI 1 n0'STA N'DINN
.A1N 72V Ny 3 N0'D T NYDINN

-~ =
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public class A {

}

public class B extends A {

protected String s = "A";

public void f() { System.out.print(s); }

public A() { f(); }

private String s = "B";

public void f() { System.out.print(s); }
public B() { f(); }

public static void main(String[] args) {

A a = new B(); // ***
System.out.print(a.s);

NI NAI0N NAIYNA /AN 7B N2INN NXINA 09T NN

;7inn
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class A{
/** missing contract */
public int func(int i) { /* some implementation here */}

}

public class B extends A{
/**
* @pre 1 > 3
* @post $ret < 10
*/
@0verride
public int func(int i) { /* some implementation here */}

|'PPN1'2IN XID NTIN QTR ,NIYVXINN NIFXOIRND 2N .M 1I'R A n,‘z'mnn 7w func nN'wn 7w atiNN
NI NAI0N MY /AN ?7nwinm nnNpy 's v

mn
@pre i>0, @post Sret <20 .X
@pre i>5, @post Sret <20 .2
@pre i>0, @post Sret<2 .a
@pre i>5, @post Sret<2 .7
NK NAI21 NAIYNN NI YT NAIWN TA%7n .0
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Due to several mistakes, this question is canceled 16 nxw .16

public class MyGui {
private static int j = 1;

public static void main(String[] args) {
List<Integer> iList = new ArraylList<>();
Scanner s = new Scanner(System.in);
while (iList.size() == 0) {
System.out.println("Enter a positive integer: ");
int i = s.nextInt();
if (i > @) { ilList.add(i); }
}
s.close();
Display display = Display.getDefault();
Shell shell = new Shell(display);
shell.setlLayout(new RowLayout(SWT.VERTICAL));
Button ok = new Button(shell, SWT.PUSH);
ok.setText(]j);
ok.addSelectionListener (*¥***¥****xx*x).//missing code goes here
shell.pack();
shell.open();
while (shell.isDisposed()) {
if (ldisplay.readAndDispatch())
display.sleep();

}
display.dispose();

TV |TI'Y farn 190n) ilist.get(0) -2 7Ta j nInwnn 7w v 1IMoon 7y XN 701 D Ny
2IModN v yorr wnn 1w L (iLlist 11ma e wnnwunn

TIP2) N!MINR DRI YTam (Listener) ['TRN NN T2V 1T DIANINN wnn? |Na 1 Nnayo

. SelectionListener winn NX NYNNN TWKX (NIAd152 [NI0NN 10NN

N'VVO NNIPN NP7NND VTANY |'TRA NN T 72V 1T NIANINN YN N1 12 Do

113101 NIonn 10NN T2 19W YoIn 1IX'Y7I L, SelectionlListener

2TamMI SelectionListener PYIMN NX WNNAWY ['TRN NN T 72V NRT NIANINN wnNn? N1 :3 Do
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public class B{
public static void funcl(List<?> lst) {}

public static <T> void func2(List<T> 1lst) {}
public static void func3(List 1st) {}

public static void func4(List<Object> 1lst) {}

NNy VI7w 03197 .B np'7nnnn funcl nN'wn DR TIINY N¥)

SJonpnn? Y'wunt TIpnt func2 7 nIkNpa funcl 7 nIkMpn 72 IR 97007 N i1 nwo
Lonpnin? Y'wn Tipnt L func3 7 nixMpa funcl 7 niIkpn 75 R 97NnYT N2 nwo
Lonpnin? Y'wn' Tipnl L funcd 7 nikMpa funcl 7 niIknpn 75 R 9*7Nn7 N i3 nwo
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You must have either JDK or JRE
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Sticky Note
Having the same operating system is not enough to run a compiled class, this is actually similar claim to the 3rd claim, and they are both wrong.
If we do assume JRE is installed, having the same operating system is irrelevant, it can run on any operating system, so it's neither a necessary nor sufficient condition.
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public class Line{
private Point pointA, pointB;

@0verride public Object clone() { /* some implementation here */}
/* some methods are implemented here */

}
public class Point {
private int x, y;

public Point(int x, int y) {this.x = x; this.y = y}

public int getX() {return x;}
public int getY() {return y;}

/* some methods are implemented here */

NIP7NAN Line np'7nnn 7w pniy 'TN'w D Line np'7nnn 11y clone NIN'WN DX wnn nxM
.021M1 |N7W DT'R NITWUN X L|INIY NN T 0901 D'NIN'Y 'Yina 7207 Nifwy Point | Line
NI NIVN NIYNA Y/Ana
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We saw in class this is not true. It's perfectly fine to implement the clone method without the Cloneable interface by using the constructor. Cloneable enable using Object's native clone implementation.
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Point can have a constructor, and we can call it to duplicate our points. It can also have a public clone method, without implementing Cloneable interface.
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public class Bar {

static class FirstException extends Exception {
public FirstException(String message) { super("1" + message);}
}

static class SecondException extends FirstException {
public SecondException(String message) { super("2" + message);}
}

static class ThirdException extends Exception {
public ThirdException(String message) { super("3" + message);}
}

public static void main(String[] args) throws Exception{
Exception el = new FirstException("");
Exception e2 = new SecondException("");
Exception e3 = new ThirdException("");
List<Exception> 1 = Arrays.aslist(el,e2,e3);

foo(l); //*

public static void foo(List«? extends Exception> 1st) throws Exception{

for (Exception ex : 1lst) {

try {
throw ex; // **
}

catch (FirstException e) {
System.out.print(ex.getMessage());
}
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