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Pokud zadani nerozumite nebo se vam zda nejednoznacné, zeptejte se. Piste
Citelné, necitelna reSeni nebudeme uznavat.

1. Odkrokujte néasledujici program a s pouzitim notace z prednasky sledujte
stav paméti v mistech oznadenych komentéfi (stavy A, B a C). NapiSte pouze
pro prvni navstévu prislusného mista. Pfedpokladejte, ze garbage collector od-
strani z haldy alokované instance okamzité poté, co pfestanou byt z programu
dostupné.

class Node {
final int v;
Node next;

Node(int v, Node next) {
this.v = v;
this.next = next;

}
boolean f(int t) {
// stav B
return v == || (next '= null && next.f(t));

}

public static void main(String[] args) {
Node n = new Node(2, new Node(3, new Node(1, null)));
new Node(1, n);
// stav A
if (m.f(D)) {
n.next = null;
}
// stav C

}
Reseni:
Nasledujici seznam ukazuje stav paméti, na mistech oznacenych komentari.

stav A:
#1 — Node(v = 1, next = null)

#2 — Node(v = 3, next = #1)
#3 = Node(v = 2,next = #2) | n=#3

stav B: (prvni)
#1 — Node(v = 1,next = null) | this = #3,t =1

#2 — Node(v = 3, next = #1)
#3 — Node(v = 2,next = #2) | n=#3

stav C:
( #3 — Node(v =2, next =null) | n=#3| )
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2. Napiste, co vypiSe nasledujici kod.

interface A {
int v(Q);
A f(A a);
}

class B implements A {

private final int v;

public B(int v) { this.v = v; }

public int v() { return v; }

public A £(A a) { return new B(a.v() - v); }
}

class C extends B {

public C(int v) { super(v); }

public A £(A a) { return new B(v() * a.v()); }
}

class D extends C {
public D(int v) { super(v); }
public A £(A a) {
if (a.v() <= 0) return new B(1);
return a.f(new D(v()/10));

}

public class Ex2 {
public static void main(String[] args) {
B b = new B(6);
C c = new C(6);
D d = new D(5);
System.out.println(d.£(b).v());
System.out.println(d.£f(c).v());

Poznamka: oproti pivodnimu zadani jsou zde zkracena jména rozhrani a
t¥id.

Ko6d vypise na samostatné radky cisla -6 a O. Cislo -6 ziskdme volanim
d.f(b).v(), viz stavy paméti (vZdy bezprostFedné po volani pFislusnych me-
tod):
stav D.f():

#1 — B(v=06) | this = #3,a = #1
#2 — C(v=06)
#3 5 D(w=>5) | b=#1,c=#2d=#3




OMO, 15. 4. 2014, RESENI B Jméno:

stav B.f():
#1 — B(v=0) | this=#1,a = #4
#2 — C(v=06)
#3 — D(v=05) | this = #3,a = #1
#4 5 D(v =0)

b=#1,c=#2,d = #3

V pripadé &isla 0:

stav D.f():

#1 — B(v=06) | this =#3,a = #2

#2 — C(v=06)

#3 5 D(w="5) | b=#1,c=#2d=#3
stav C.f():

#1 — B(v=06) | this = #2,a = #6

#2 5 C(v = 6)

#3 = D(v=2>5) | this=#3,a = #2

#6 — D(v=0)

b=#1,c=#2,d=#3

V obou pfipadech se uplatnilo celo¢iselné déleni 6/10 = 0.
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3. Najdéte a vysvétlete chybu pii prekladu.

abstract class Animal {
public double skill;

public Animal() {
skill = Math.random();
}

public abstract void catchAnimal(Animal animal);

public void escapeFrom(Dog dog) {
skill = (skill >= dog.skill) ? skill + dog.skill : skill - dog.skill;
}

public void escapeFrom(Cat cat) {}

class Dog extends Animal {
public void catchAnimal (Animal animal){
animal.escapeFrom(this);

}

public void escapeFrom(Cat cat) {
skill++;
}

public static Animal compare(Dog a, Dog b){
return (a.skill >= b.skill) ? a : b;
}
}

class Cat extends Animal {
public void catchAnimal(Animal animal){
animal.escapeFrom(this);
}
}

class Combat{
public static void main(String [] args) {

Animal c1 = new Cat();
Dog dl1 = new Dog();
Animal d2 = new Dog();
d2.catchAnimal (c1);
d2 = (Dog) di;
dl.catchAnimal(cl);
d2 = Dog.compare(d2, di);
d2.catchAnimal (d1);

}

K problému pfi prekladu dojde pfi porovnavani d2 = Dog.compare(d2, d1);.
ProtoZze metoda ocekava oba vstupy typu Dog, zde je vSak d2 typu Animal.
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4. Vyznacte Fadek, na kterém dojde k chybé za béhu programu. K jakému
typu chyby dojde (nemusite psat pfesny nazev vyjimky, staci popsat typ chyby,
napf. chybné pietypovani, pfetefeni zasobniku apod.)? Jak by se musel kod
upravit, aby k chybé& nedoslo? Jak bude vypadat vytvoreny strom?

class Node{
int value;

Node left, right;

public Node(int i){

value = i;
left = (i > 0) ? new Node(i-1) : null;
}
public boolean contains(int i){
if (value == i) return true;
return right.contains(i) || left.contains(i);

}

public void insert(Node node){

if(left == null ||

left.value < node.value) {

node.left = left;

this.left = node;
}else{

node.right = right;

this.right = node;

}

class Main{

public static void main(String args([]1){

Node nl1 =
Node n2 =

new Node(2);
new Node(3);

nl.contains(2);
nl.insert(n2);
nl.contains(3);

K chybé dojde pti vyhodnocovani volani n1.contains(3);, konkrétné v metode
contains pii vyhodnocovani right.contains(i), protoze right je null. Vyjimka tedy

je NullPointerEzxception.

N&avrh na opravu:

public boolean contains(int i){

if (value
if (right
if (right ==
if (right !=

return right.

i) return true;

null && left == null) return false;

null && left !'= null) return left.contains(i);
null && left == null) return right.contains(i);
contains(i) || left.contains(i);
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}
akceptované feSeni bylo i méné odolné:

public boolean contains(int i){
return left.contains(i) || right.contains(i);

}

nebo naznaceni feSeni pomoci vzoru NullObject.

Nejdelsi strom vypadé néasledovng: Node(2) — Node(3) — Node(l) ——
Node(0), kde '—’ reprezentuje ukazatel Node.left. Node.right vidy ukazuje na
null.

5. V nize uvedeném kodu odstraiite aktivni ¢ekani. Pokud budete potiFebovat
miuZete si dodefinovat nové pomocné metody a tiidy. Rozhrani tiid Worker a
Machine musi ztistat zachovano.

class Machine {
boolean isReady = true;

public void doSomeStuff() throws InterruptedException {
isReady = false;
// A lot of work.....
// invoke asyncMethod
Thread t = (new Thread() {
@0verride
public void run() {
// do stuff
}
b
t.start();
t.join();
}

public void asyncMethod() {
// do a lot of work
// work is done
isReady = true;

}
class Worker {
Machine m;
public Worker(Machine m) {
this.m = m;

}

public void doWork() {
// watch isReady
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while (!m.isReady) {
Thread.sleep(100);

}

m.doSomeStuff () ;

}

public class Factory {
public static void main(String[] args) {
Machine m = new Machine();
Worker w;
for(int i = 0; i<10; ++i) {
w = new Worker(m) ;
w.doWork();

Regeni: Zde se nabizelo pouzit Observer, kde t¥ida Machine bude implemen-
tovat rozhrani Observable a t¥ida worker rozhrani Observer.



