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1 public static void foo() {
2 int x = @;
3 try {
4 if (x==0)
5 throw new RuntimeException() {
6 public void bar() { System.out.printf("bar\n"); }
7 3
8 X += 1;
9 } catch (Exception e) {
10 X += 2;
11 } finally {
12 X += 7;
13 }
14 System.out.printf("%d\n",x);
15}
8 X
1 2
10 a
2 7
3 .0
9 .
2T DIV 0'9TN X71 AN PNTN A0 T
0 .n
(M1 NT'R 7M17 W') NNR NIYA D'X7'9017 NRAY 7721 79npnn X7 Tign .0
IT'N 7117 W') NNR NMIYN NI AY7'9N1 NRAY 7721 79npnn X7 Tipn
(N
(b)) 2 a2
?nNan N'X2119N0 NXIN2 N AN
1 public static void main() {
2 java.util.Set<? extends Exception> s = null;
3 Exception el = null;
4 Exception e2 = null;
5 s.add(el);
6 e2 = s.iterator().next();
7

6,1

NNIYA N'Y7'9n1p NIRAY 7722 790N K7 TN

6 NIwa NullPointerException A100 AN X",y 79070 TIipn

6,5

NNIYA N'Y7'9NI7 NINAY 7721 79npn X7 TIipn

5 nnIwa NullPointerException a100 AN XM LY 79070 TIpn

5,1

NNIYA N'Y7'9017 NIRAY 7722 79npn' X7 TIpn

5 nwa nx7'onip nraw 7721 79npn' X7 TN

6.,5,1

NN NX7'onIp NIRAY 7721 79npnt X7 TN

6 NIwa nx7'onip NRAY 7721 79npnt X7 TN

1 nIwa nrx?'onip XY 7721 7onpn' X7 Tipn
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public class ExamQuestion {

public static class Base {
private void test() { System.out.print('B'); }

}

public static class Sub extends Base {
private void test() { System.out.print('s'); }

}

public static void main(String[] args) {

Base x = new Base();

X.test();

Sub y = new Sub();

y-test();

Base z = new Sub();

z.test();

Sub w = (Sub) new Base();

w.test();

.AMN 7V qy BSB 0'o T

1N 7y quui BSS oo
AN 7y qiy' BBB 0'o T
AN 7y qy' BBS 0'o T

BBSB o'oT

BBSS o'oT
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public class DynamicGraph {

public class Vertex {
private final int index;
public Vertex() {

}

private boolean[][] representation = new boolean[@][@];

public DynamicGraph() {

Y

public void addEdge(Vertex u, Vertex v) {}
. // more methods, not shown in the exam

... [/ not shown in the exam

TN 17 9017 MW G=(V,E) [11Dn X7 912 nax'my np7nn 7w np7n AN naima
JINWp nn

DynamicGraph.Vertex 019'0n D'Mxy 7w N'¥' 'T' Y D'MNAX 91a7 0'9'0IN NINIRY
.addEdge (nTINN) NN'WY AR T 7Y NINWR 0'o'oInl

D'MNXY7 .int 019'VN index TTI2 NTY DY N'M1S NP7NN T 7V 9132 DX D'NNY
.D""7Y 'K 071D ,DNIY D'OPTI'R W' DIY

.DMN712 0DW Y TTAM-IT YN 019'0N TTIA DTV *T 7V axXI'M 91an

'R uv NYEN 1AW 9127 1vnn DX nonn (abstraction function) nuwWonn N1
W OPTI'RN RINWY j-1 U 7w OPTI'RN RINW i 112V representation[il[j]==true DX I DX
.V

NINAN NNYVY7 NON"'NN NYRYN

I'RY) "IN'1M0 X7 21X Innwn 721757 2N DynamicGraph np'7nnn 7w ntinn .1
(7 xan

vl=null ,u!=null 0'XxaN%7 "avn o'8an 770W 0T '*KIN NIFN? 20N addEdge nin'w? .2
.M 722 DTN 71701 DNIKY

Vertex N'M19n0 NP'7NNN DX |2 N0 NI 1 TAN7 TWONR Vertex 7w 'N1an NX .3
NKX N7W NNTANYT 9'011 DX |2 NI72) N'VVO X7 NPZ7NND IX N'VVO NP7NND NTTAIN
(K'Y 90 NNIX 'KW1 IX static NN

N1D1 X7 MYV QX X
.MPITA72 1 myu a2
.MIDITA72 2 N0 A

np1 13,1 nvo T
.M TA72 3 mwvu .n

k1 1aa 3,2 nivo
np 1T 2,1 nivo
D1 NRvon ' N
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public abstract class A {
public A() {...}
... // more code, not shown

}

public class C extends A {
public C() {
i=17;
j = this.method(i);
}
¥

NI N2IVN NWLN DX /AN

NNoNW DIYN 790NN X7 TIzn A np'7NNa YoNN TIgn 7w nn7wun Dy X
.C 7w '\122 DN D'WNNWAY Lj i D'RTAY DTN

NTINNAY DIYN 790700 X7 TIizn A np7nna Yonn TIign 7w nnwn Dy A
.C nj'7nna n1Tam n1'R method

DAY DIYN 79npnn X7 TIzn A Np'7nna Yonn TIgn 7w nn7wn 7Dy a2
.D"Tam DI'X L,j L,i D'N™N DAl method NTINAN

onpnn Tignw D onn TIign W nnwn v T

(‘71 5) 6 ninv

NINAN NNRYLVN 01197 BufferedWriter n'7Nn? nyan It n7xw

Na'Md PN ,BufferedWriter 019'0n VRP"AIN 7V close N7V yix'a Ny @1 Mo
Y2u??

.0'¥2P7 VOPL 2IMDY N1 N7 ,BufferedWriter 2 W'y 877 12 nyv

NIX ['OPN7 12'7Y ,Y21R7 WA 702 0'ANDIY DHNN 1901 DX 'UPn7 Nan 7y 3 Nyov
.Buffer n

NI NAIVN NIYANN DX /AN
NP NAYLA 7D X

nnpm 1+3 niyv 0 A

Mmp12nyo i a2
nnp1 2+3 niyo LT
nnpm 1+2 niyv 1 .0

Mim 1 nyov N
M1 3 NyL N
.NDI NIR NWO X .0
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NIP7NNN NNIX NI2'NNNY N'URPIVOAN NP'7NN RN java.lang-2 Number nP'7nnn
NOWN WI'0 7N9'X [ DNIL,N'X7'9NIP NIN'AY W' XA TIa DX .'1D1,Integer ,Double
.cast NVBIXA IX W'Y 71 long 7 int n DI ,double-7 long-1 ,int ,float-n nmn

public class AnonymousNumber {

private int privatefield;
public int publicfield;
public static int staticfield;

public Number getANumber() {
final int variable = ©;
return new Number() {
@Override public double doubleValue() {
return variable; // ***
}

@Ooverride public float fleoatValue() {
return privatefield; // $$$
¥

@0verride public int intValue() {
return 9;

}

@0override public long longValue() {
return staticfield; // @@@
¥

1
}

$$% ,*** niniwa
S79npnn TN
*** anwa

@@@ nmiva

$3%  @@@ ninva
$$% . @@@ ,*** nniwa
$$$ miwa

@@@ ,*** nniwa

4% b ox

'-.'_.:J
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25 }

public class C {

int i;
static int j;

void nonStatic() {
System.out.println(i);
System.out.println(j);

}

static void isStatic() {
System.out.println(i);
System.out.println(j);

}

public static void main(String[] args) {

int k;

C x = new C();
System.out.println(i);
System.out.println(j);
System.out.println(k);
System.out.println(x.i);
System.out.println(x.j);

LTI N'X7'90I7 NINAY 'R

19 nIwa nx7'onip kY

21,19 nniva nx7'onip NIRAY

12 "iwa nrx'7'onip Nk

21,12 ,8 nniwa n'¥'7'onip NINAY
21,19 ,12 ,8 nniwa nx7'onip NINAY
19,12 nniwa nx7'onip NRY

19,12 ,8 nniwa n'x7'onip NINAY
21,19 ,12 nniwa n'X7'9nip NIXAY
21,19 ,8 nniwa nx'7'onip NINAY
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public class C {

}

public interface I {
public int foo(int i); // ***
}

public interface J extends I {
public double foo(int i); // $$%

}

public static void bar(I i,int j) {
System.out.println(i.foo(j)); // @ER@
}

public static void main(String[] args) {
bar{ (x) -> x+1 , 4); [/ ###
}

$$$ ### nniw 7722 7onpnn X7

3 0'9l 79npnn Tipn

29NNt AT ANIN 1101 DXI $$$ NIw 7721 onpnn XY

4 o'l 79npNn TN

7oMpN' 0T NNIX 1'01 DRI #HH#E NNIv 7721 79npnn K7

5 o'9mi 79npnn TIEn

79npPN' AT NNIX 1'01 DX @@@ MY 7722 79npnn X7
#HH ,@@@ nNIv 7711 79npnn X7

4w b X
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public class EasyGenerics {

void
void
void
void

void

msn(java.util.Set
mhn(java.util.HashSet<Number>
msf(java.util.Set

<Number>

<Float>

mhf(java.util.HashSet<Float>

m() {

java.
java.
java.
java.

util
util
util

.Set

.Set

<Number> fsn
.HashSet<Number> fthn

<Float>

util.HashSet<Float>

msn(fsf);
msn(fhn);
msf(fhf);

// Rk
// @@
/] $%$3%

fsf
fhf

x) {}
x) {}
x) {}
x) {}

null;
null;
null;
= null;

$3$% niva
$$% . @@@ ,*** nniva
@@@ ,*** nniva

*** anwa
$$% ,*** niniwa

@@@ niva

Monpnn Tin

$$% . @@@ niniwa

o I G

5 4 -
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T'DIDT 'A10 AIX7 D'pYwANI NIZ7NN nwnnnw com.zechuchit bwa niX'aa n7xan nama
N90IN ,NO9TN ,JIN'N) NIDIDT 7w DY D'TIAWI (NIYAX ,TNI'NA APTN ,N"7' 1) DRIY
JINIY NI AN wim'wa n'22ann (131, NIaTm
NNl IR nwnnny RegularGlass niz'7nni Glass Dwa zwnn n'7'ana w' yad
-1 cut YoIn "MN'Y DTAIN PwNNA .ANIX NI ColoredGlass-1 StrongGlass
;NDIDT ND'MIN 7W DTA'AN X NIYN cut NIN'WN .0IIY D'TIQY D'AX'AY printOn
.Glass 7w a1x""nn 770 DN D'TAAN
.NPXNRY NKT NNIX JINNYT N1 XY ,0RIX' ,WTN NDIDT AI0 NIDIDTA 212 YX NINNKY
CastGlass NWTN NP'7NN N7 9'01IN7 NIXN NDINN N7 2N DX NIPTRNAY NIANDINN
UTNN 210N NIX AX"'NY
NI N2V NNYWORN NIX NI /N2
.O'RNN PIN1 NN ,NNX NAIYNN NI 72NN ITh N78YA :Dvin
NN'WN 7 71 Y'Y UTN pwnn NN'Y' Unnnh awTNn np7nnng 'RTD - .X
,CUt X 9'OI'l WTNN PwnNnn DX 2'NY'Y D MY Glass pwnnnwi printOn
.MIW1 X7 NIN"'pn NIR'7NNAN DRI
NWIY X7¥ NN DY cut NIX 0ONTNI Glass NX 2'NN NYTNN NR7NNNY 'KT) .2
SN 7TIA2 NDIRTN 7Y DTN DR 'RWN RYR AT
'TNNY NN'Y DY cut IR ONTNI Glass NIX 2'NN AYTNN NR7NANY 'RTD .2
.RuntimeException 12'Rw Exception
NN'WN 7 21 NY'Y WUTN punn DN wnnn awTnn npnnng 'RT LT
,CUt IX 9'OI'l WTNN PwnNnn DX 2'NY'Y D MY Glass pwnnnwi printOn
.CastGlass NX 2'NNY 7> RegularGlass NX Nwa |3 NI
2'TNAY NIN'W DY cut IR ONTNI Glass X 2'NON NYWTNN NZ7NNNY 'RTD .0
.RuntimeException NX 2'NNY Exception

1
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public class C {

private long[] array = new long[ 100060 ];

@0override public void finalize() { [/ FEF

}

List.add(this); [/ #HH

private static LinkedlList<C> Llist = new LinkedList<>();

public static void main(String[] args) {

while (true) {
new C(); // $%%
b

#H DIwa NY7'oNIp NRAY — 7onpnn X7 TIpn

#HH "iw nx 101 o 7an , StackOverflowError 7y qu 7ax y1 L7900 Tipn
qQIv'7 *72 N'9I01'R NX7172 YIN' KIN

R NINIW X7'onip NRAY — 790pNn K7 TIgn

N'O10 |'K NX7172 Y1 79npnn TIpn

1WA NY7'ONIR NRAY — 790PNNn K7 TN

MIY NX 1'01 DX 7ar ,OutOfMemoryError 7y qu 7ax ya ,7onpnn Tipn
qQIv7 22 N'9101'K X717 YN NIN ##

88 niniwa nx7ronip nnnaw — Yompnn X7 Tipn

#HHE ,$3$ nniwa nx'7'onip nxaw — 79npnn X7 Tign

$$$ niwa ny7'onIp NXAW — 7onpnn K7 TIipn

5]
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public class A {
private int i;

public A(int i) {
this.i = i;
¥
b

public class B extends A {
public B() {
this(e@); //*

}

public B(int i) {
super(i);//**

}

7 MIYN NX MW DX X ,*-2 NINIONY MY N'X7'9N017 NRAY NMIY' X
N9 AN'ONIPN NRAY ,super()

NP7NNY7 D'VINIANKX 72PN K7W 'N12N NIX 9'011 OX X ,N'¥7'9N17 NRAY NY' A
.N'X7'ON1p NRAY NN X7 A

-2 MINIONN NMIYWA AX7'ONIp NRAY MY .2

**.2 NINIoNN MY NX7'9NIE NNAY MW T

Sonpnn Tign .0

(‘1 5) 14 n'wxw .14
AN NAIVN NAIYWNN DX /ANA1 AN TIgn DX YN

public class A {
private int i = 1;
public int j = 2;

public class C {
private int i = 0;
public int j = ©;

79npn' XIN N'VVO NE7NNY C NP7NNN NIX NIY] DX X ,7907NN0 X7 TIign X

N'N X7 XIN N'OVO NE'7NND NNTAM AN'N C NP7NNN DX X 790N Tign A
79npnn

N'VVO MMM NN*N C NP7NNNI DTN DA ,79NpPNN K7 TIign A

N'0LO NP7NNd NTAM NN C NP7NANIE DTN DA 790pMN TN T

X7 NIN N'0LVO NP7NND NOTAM NN C ARNNANE DTN X 790NN TIpn .0
D'VLO NITYD C NZ7NNN 7 NITYUN IR 0NTan 1210 OX X7 79000
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public class Test {
public enum Operation {
PLUS ,MINUS , TIMES ,DIVIDE;
double calculate(double x, double y) { //*
double ans = 9;
switch (this) {
case PLUS:
ans= X + y;
break;
case MINUS:
ans= x - y;
case TIMES:
ans= x * y;
case DIVIDE:
ans= x / y;
default:
throw new RuntimeException("No Such Operation: "+this);

}
return ans;
}
}
public static void main(String[] args)
{

System.out.println(Operation.PLUS.calculate(1l, 2)); //**
//System.out.println(Operation.TIMES.calculate(1, 2)); //***

}
}
*-2 NINIoNN NIV NX7'9NI7 NRAY — N79NPNN X7 N'DNN X
3.0 qon7 0'5TNI YINN N'DNN ,NDNN DX YN7 N0 WNRD .2
0.5 0'9TNI YINN N'1dNN NN NIX YN7 N0 WWUXRD - A
MId1 NI'X MIYN X . T
"No Such Operation: :nx¥"™ AT NXAY 7271 ,N"1DNN DX YN'7 N0 YUK .0

PLUS"

(1 5) 16 n7xw .16
12D ***-2 MINIonn MW NYI D INN .NNTIZN N7RWL AXINY TIR7 DA IT n'7RY
.NIYN2 NINIoN **-2 NINIONN NMIYN X ,NIYNA NI'X
2.0 Y0n7 0'9TNI1 YN N'1DNN ,NONN DX YINT7 N0 UKD X
"No Such Operation: X" AT NIX'AY 72771 ,N"DNN NIX YN7 N0 TWUKD A
TIMES"
0.5 0'9TNI YNNI NN, NMDNN DK YNT7 N0 UKD A
*-2 NINIONN MY N'X7'9017 NXAY — N79N0PNN X7 N'DNN T
N2I21 NI'X NAIYN X .0
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public class A {

static class B

{
Integer i;
Integer j;
B(int i, int j)
{
this.i = i;
this.j = j;
}
}
public static void main(String[] args)
{
Set<B> set = new HashSet<B>();
set.add(new B(1,2));
set.add(new B(1,2));
set.add(new B(1,3));
System.out.println(set.size());
}

1 0'9TH NTINAN ,NNYOX ¥ ‘702

hashcode nTINAN DX NOYT NI'R B NZ7nnnw |1 790700 12'K TIpn
equals NTINAN DX NOYIT NI'X B np7nnnw |11 79n7nn 'K TIn

3 0'9TN NTINNN ,NMWON DX ‘D]

7v yoIn X77 B npnnn 7w yoim 1ix'7 [N X7 1D 790pnn 'R TN

A ppinnn

Comparable pwinn Nx nunnn N1'X B np7nnnw (111 790700 'K TIgn
2 0'9TN NTINNN ,NNWOX N¥" DA

4% b X

)

(715) 18 n'’xw .18

,NAN TIPN 0'9T NN .7 7'AaN1 NTAINY NIR7NNYI D'PYnn? NoN"'NNn n7RYN
?NIP7NN1 D'PYNN DNINY WNNWNY

IPAddress y = IPAddressFactory.createAddress

(new short[] { @x17, ox18, &x19, ©x1A });

System.out.printf("%d",y.getOctet(1));

(722000 NIxINY DRIN X7) 7 720N 7w wpna 9901 ' K7 AT TN

.18 oo
A7 oo
.24 oo
23 0'9T

4% b X

]
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class Box {
private int x;

public Box(int x) {
this.x = x;

}

public boolean equals(Object obj) {
Box other = (Box) obj;
return x == other.x;

}

public class Test {

public static void main(String[] args){
Box bl = new Box(2);
Box b2 = new Box(2);
Box b3 = b2;
func(b2);
System.out.print(bl.equals(b2) + ",");
System.out.print(b3.equals(b2));

}

public static void func(Box b){
... [/implementation is not provided

}

niwninn Ni7nnmn My .Test | Box NIp7nNN '"MYW7 NIVann NiayL 1901 011197
.0'T191 java ¥l
.Test n¥x1n2 false, true 09TN? DNA'W func 7w wimmn pn' 1 nwo
.Test n¥x1N2 false,false 0'9TN7 77 nMa'w func 7w winm pN* :2 Nwo
.Test n¥x1N1 true,false 0'9TN? TI77 nNa'w func 7w winm pn' :3 nwo

'Y N77 N1 Box W win'nnw nnan q1N N1 NAIVN NIYNN DX /AN

Mim 1 nyov N
M1 3 nyov N
nnm 1+2 niyo N
NI’ 2 NyL N
NNl 2+3 niyov N
NI NYLN ‘D
nnml 1+3 niyov N
.NI21 NI'K NWO X

4% b X

'-.'_-:J
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public class A {

A
}
public class B extends A { //ﬂ FR\\\
B D
} /]
public class D extends A {
C

}

public class C extends B {
public void func(B b) {
A a = new A();

A aa = (A)b; //1
Ccc=(Qa; /[//2
D dd = (D)b; //3

NI NAI0N MWD DX YAnal fune hin'win DX Yana
.N¥" 12 ClassCastException piNT? n717W X onpnn 1 v X

.ClassCastException XYW K77 YNNI 79npnn 2 miw - .A

.N¥" N2 ClassCastException NIXNTIA TN 790NN 3 MW .2
Honpnn X7 3w T

.N¥" 12 ClassCastException pInT? 717w X 79npnn 3 NMIw .0
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class A {
public static void foo() {
System.out.print("A.foo() ");

}

public void bar() {
foo();

¥

public class B extends A {
public static void foo() {
System.out.print("B.foo() ");
}

public static void main(String[] args) {
B b = new B();
b.bar();
foo();

NI NAI0N NAIYNN DX N2 ?7Xan TIPN NXN2 09TI' NN

B.foo A.foo .X
A.foo A.foo 2
B.foo B.foo
A.foo B.foo .7
2onpnt X7 TN .0

1
.21



